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To  the  PUBLIC. 

HE  Ledures  of  Anatomy  being  concluded, 
we  have  given  the  annexed  Title-Page,  fo 
that  the  Volume  on  that  Subjed  is  now  com¬ 
plete. 

Havitig  thus  finifhed  one  Department  of  our 
Performance,  we  fhall  give  Twenty-four  Pages 
of  The  Medical  Didionary  in  the  next  Num¬ 
ber,  inftead  of  Sixteen,  as  we  have  hitherto 
done  ;  and,  as  the  Pradice  of  Phyfic,  and 
fome  other  of  our  Subjeds  are  approaching  to 
a  Conclufion,  we  fliall,  as  they  are  from  Time 
to  Time  completed,  flill  continue  the  fame 
Number  of  Sheets,  till  our  different  Depart¬ 
ments  are  all  reduced  to  one-,  which  will  then 
be  fpeedily  concluded,  as  Eighty  Pages  per. 
Month  will  b?  appropriated  folely  to  that  Arti¬ 
cle  which  remains  unfinifhed.  All  the  Subjeds 
we  have  treated  on  may  then  be  feverally  bound 
as  different  Works,  and  our  Plan  will  be  finifhed 
in  the  Manner  we  originally  propofed. 
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LECTURE  I. 
ANTHROPOGENESIS. 


The  folids,  which  conftitute  the  mofl  fimple  and  real  bafis  bf  the 
animal  body,  have  this  fabrick  in  common  with  vegetables ;  . 
that  their  elements,  or  the  fmalieft  parts  that  can.be  dit’cuvered  by 
the  beft  microfcope,  are  either  fibres,  or  an  unorganized  concrete. 

A  fibre  in  general  may  be  mathematically  confidered  as  refembling 
a  line  formed  of  points,  having  a  moderate  breadth  ;  or  rather  geo¬ 
metrically,  as  a  (lender  cylinder;  and  that  the  more  permanent  parts 
thereof  confift  of  earth,  is  evident  from  calcination  or  long  continued 
putrefaction. 

The  connexion  and  power  of  cohefion  of  thefe  earthy  particles 
depend  on  the  intermediate  glue  placed  betwi:^t  them,  as  appears 
from  this  eafy  experiment,  a  burnt  hair,  the  parts  whereof  yet 
hang  together,  recovers  a  degree  of  firmnefs  by  being  dipped  in 
water  or  oil :  and  from  this  circumftance,  that  ivory,  hartfhorn,  or 
bones,  the  jelly  of  which  has  been  extraCbed  by  calcination,  or  long 
expofure  to  the  air,  become  porous  and  brittle. 

This  glue  is  compofed  of  oil  combined  with  water,  air,  and  a 
fmall  portion  of  iron  of  its  ore,  as  appears  on  a  chymical  analyhs. 
The  air  feems  to  conduce  highly  to  its  power  of  adhefion,  as  it  is 
now  well  known  that  the  elements  of  bodies  whether  animal,  vege¬ 
table,  or  mineral,  ceafe  not  to  cohere  together  until  their  fixed  air 
has  been  extracted. 

Thus  earthy  particles  cohering  longitudinally,  and  connected  to¬ 
gether  by  an  intervening  cohefive  glue,  compofe  firit  one  of  the 
leaft  or  moft  fimple  fibres,  fuch  as  w'e  have  a  knowledge  of  rather 
from  reafon  than  fenfe,  as  the  belt  microfeopes  are  inflifficient  to 
lead  us  to  a  fight  of  the  fmalleft  moving  and  nervous  fibrils,  nature 
never  fubjeCting  herfelf  to  our  fenles  in  her  molt  fimple  ftate ;  as  is 
obvious  from  the  innumerable  animalcules,  which,  though  fo  minute 
as  to  be  fcarcely  difcernible  by  the  aid  of  the  beft  magnifying  lens, 
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are  compofed  of  Rill  fmaller  particles,  as  we  are  fenfible  from  their 
being  endued  with  life,  and  a  power  of  motion.  Befides,  the  mufcu- 
lar  fibres,  examined  by  a  microfcope,  though  divided  into  the 
minuteft  threads  poffib’e,  appear  fimilar  to  the  larger,  till  they  feem 
mere  lines  like  fiider’s  threads,  and  at  hift  become  quite  invifible. 

The  fecond  kind  of  fibres  are  fuch  as  connect  in  breadth,  and,  in 
conjundtion  with  the  former,  compofe  what  is  called;  tho  cellular 
fubftance,  which  is  made  up  of  thefe  fibres  and  little  fcaies  joined  in 
various  diretftions,  intercepts  filial!  cells,  and  web  like  fpaces,  and 
extending  round  every  even  the  leaft  moving  folid  parts  of  the  body, 
connc<£f:s  them  together  in  fuch  a  manner  as  not  only  to  fuftain,  but 
at  the  fame  time  to  allow  them  a  full  and  free  motion. 

I  his  cellular  fubftance  is  found  throughout  every  part  of  the  hu¬ 
man  body  without  exception,  viz.  whereyet  any  veffel,  or  moving 
mufcular  fibre  can' be  traced.  But  in  different  parts  of  the  body  this 
membrane  differs  extremely  in  refpecf  to  the  proportion  between  the 
membranous  fides  and  intercepted  cellules,  as  well  as  the  breadth 
and  ftrength  of  thofe  fides,  and  the  nature  of  the  fluid  contained 
therein,  which  is  fometimes  more  aqueous^  and  at  other  times  more 
oily. 

This  fubftmce  in  its  ultimate  or  fin'^R'  ftate,  when  compadded  and 
convoluted,  gives  origin  to  the  moft  minute  or  moft  fimple  veffels,, 
which  again  refiedfcd  through  plates  of  the  fame  fubftance  compacted 
together,  form  compound  and  vafcular  membranes. 

Out  of  this  web-likc  cellular  fubftance  compaeled  by  a  concretion 
of  the  membranous  plates  or  partitions,  and  prefted  together  by  the 
force  of  the  incumbent  mufcles  and  diftending  fluids,  are  formed 
other  broad  and  flat  plates  in  various  parts  of  the  body,  which  beino* 
generally  difpofed  in  the  fame  direction,  are  called  membranes,  with 
greater  propriety  than  the  former  ;  and  being  convoluted  into  cones 
and  cylinders,  and  pervaded  by  a  flux  of  fome  fluid  brought  to  them,, 
aflume  the  name  of  vejjels  \  or  being  extended  round  fome  fpace  in  a 
plane  paralled  to  itfelf,  is  called  a  tunic  or  coat.  That  thefe  are 
formed  out  ot  the  cellular  fubftance  may  be  feen,  particularly  in  the 
aorta,  and  dura-mater,  by  maceration  ;  and  the  coats  of  the  mufcles 
are  evidently  of  a  cellular  fabric,  as  they  refemble  the  texture  of 
other  membranes  ;  from  a  degeneration  of  the  pericardium  as  a  true 
membrane  into  the  cellular  fubftance,  or  membranes  of  the  great 
blood  veffels  of  the  heart;  from  the  origin  of  the  indurated  thick 
membranes  that  inclofe  eneyfted  tumours  which  are  formied  in  this 
fubftance  only;  from  the  eafy  change  of  the  coat  of  the  tefticle, 
named  and  the  nervous  coat  of  the  inteffines  into  the  cel¬ 

lular  fabric  by  inflation. 

The  veffels  with  which  the  coats  are  commonly  painted,  in  no- 
wife  cooftitute  the  nature  of  a  membrane,  but  are  fuper-added  to  the. 
membrane  itfelf,  which  is  firft  formed  of  the  cellular  fubffaiice.  Be¬ 
tween  the  me.{hes  or  fpaces  of  the  inteffinal  ner-vvork  of  veffels  per- 
fedfly  well  filled  by  injediion,  the  remaining  white  cellular  fubftance 
is  obferved  to  exceed  by  muih  the  bulk,  of  the  veffels,  thou^^h  fro.m. 
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tVeir  preternatural  diftention,  they  fill  more  of  the  fpace  than  in  the 
living  fubjeiSt.  As  to  membranes  compofed  of  fibres  inter v/oven,  or 
c'ecufTating  each  other,  none  fuch  exifi:,  unlcfs  ligamentous  or  tendi¬ 
nous  fibres  are  taken  for  them  ;  which,  however,  are  only  fpread 
e  ver  the  face  of  fome  true  membrane. 

Theother  elementary  fubftance  of  the  human  body  is  a  mere  glue,  ^ 
evafated  and  concreted  not  within  the  fibres,  but  in  fpaces  between 
them,  as  is  manifefi  in  the  bones  of  the  foetus,  where  the  fibres  may 
be  feen  very  diftindtly,  in  the  interviils  between  which  the  veffels  ap¬ 
pear -to  run  ;  nay,  even  the  filamentary  fibres  are  firjl:  formed  of  fuch 
a  transfufed  glue  :  and  that  the  membranous,  or  fcaly  fibres  of  the 
cellular  fubfiance,  have  the  fame  origin,  appears  from  thofe  cellular 
fibres  produced  in  the  thorax  from  a  concreted  halitus  or  ferum  tranf- 
fufed  thiough  the  furface  or  inflamed  lungs,  which  thereby  adhere  to 
the  pleura,  thefe  perfedfly  refembling  the  true  cellular  fubflance;  as 
alfo  from  a  comparifon  of  the  foetus  wfith  an  adult,  the  fub-cutaneous 
cellular  fubflance  having  in  the  foetus  a  merejeliy  interpofed  in  its  (lead 
betvreen  the  fkin  and  mufcles,  which  laft  are  of  a  very  firm  confiflence 
in  the  foetus.  This  is  further  illuflrated  by  the  fibrous  ca^ke  we  extraiff 
from  blood  frefli  drawn  by  flirring  it  round  with  a  probe  for  fome 
length  of  time  while  warm  ;  and  from  the  membrane,  which  may  be 
formed  thence  in  the  fame  manner,  agreeable  to  the  experiment  of 
Ruyfch,  and  Aibi  nus’s  membrane  from  mucus  ;  from  the  formation 
of  a  polypus,  fi!k,  and  glue  :  and  we  are  convinced  the  bony  fibres 
are  formed  firft  of  a  compared  glue,  fiecaufe,  in  fome  difeales,  the 
hardefl  bones  become  foft  as  cartilages,  and  from  the  experiments 
made  on  horses,  v/ith  Papin’s  Digeftor. 

The  anthropogenefis,  or  formation  of  the  human  folids,  therefore, 
feems  begun  when  a  gelatinous  fluid,  like  the  white  of  an  egg,  with 
a  fmall  portion  of  fine  cretaceous  earth,  runs  together  into  a  thread 
from  fome  kind  of  prelTure,  the  caufes  of  which  we  {hall  not  attempt 
to  explain.  Such  a  filament,  by  the  mutual  attraction  of  cohefion, 
intercepting  fpaces  betwixt  itfelf  and  others,  helps  to  form  a  part  of 
the  cellular  net-like  fubflance,  after  having  acquired  confiftency  from 
the  adjacent  terrene  particles,  which  remain  after  the  redundant  a- 
qiicous  glue  has  been  expelled.  And  in  this  cellular  fubflance,  when¬ 
ever  a  greater  prefllirc  is  laid  on  its  fcales  or  Tides,  they  become  fibres, 
and  membranes,  and  concreting  with  an  unorganized  glue,  they, 
laftly,  are  converted  into  bones. 

Hence  all  parts  of  the  body,  from  the  fofteft  to  the  hardefl,  dif¬ 
fer  no  otherwife  than  as  the  latter  have  more  of  the  earthy  particles 
•more  clofely  compacted  together,  with  a  lefs  proportion  of  the  aque¬ 
ous  glue  ;  while  the  fofter  parts  contain  lefs  earth,  and  a  creator  quan¬ 
tity  of  glue,  according  to  their  refpedUve  degree  of  foftnefs. 

Thus  an  animal,  or  the  human  body,  is  formed  of  clay,  or  flimy 
earth,  lince  all  the  folids,  and  even  the  globular  fluids,  which  circu¬ 
late,  are  originally  compounded  of  chalky  particles,  like  thofe  of  to¬ 
bacco-pipe  clay  cemented  together  by  a  glue  or  jelly;  for  if  a  lump 
of  blood,  or  a  bone  is  calcined  or  burnt  iq  a  clear  fire,  after  the  air, 
w-ater,  oil.  See.  cf  which  the  glue  is  compofed,  are  expelled  and  con- 
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fumed,  there  remains  a  white,  friable,  chalky  earth,  refembling  the 
Xieareft  virgin  or  elementary  earth,  of  any  we  are  acquainted  with. 

Nature  is  then  to  be  equally  admired  for  her  v»^ife  oeconomy,  as 
tvell  as  fimplicity,  in  thus  forming  all  that  variety  we  obferve  in  the 
animal  fabrick,  from  one  limple  mafs  of  clay,  or  flimy  matter,  com¬ 
pounded  of  earth  and  glue,  from  whence  the  body  is  not  only  increa- 
fed  from  a  fingle  point  in  the  ovum  to  its  full  growth,  but  repaired 
Gvery^  moment  during  life,  till  at  length,  perhaps,  fcarcely  the  leafi: 
jot  of  the  original  materials  remain. 

This  renovation  of  parts  is  made  more  ilovviy  in  fame  conftitutions, 
and  in  fome  organs,  than  in  others.  For  inftance,  how  quickly  are 
the  hair,  nails,  animal  humours,  &c.  renewed  ;  and  fome  modern 
authors  have  not  hefitated  to  affirm,  that  once  in  three  years  the 
change  is  univeriai  ;  fo  that  though  a  m^sn  remains  the  fame  identical 
perlon,  he  has  not  the  fame  materials.  But  furely  old  age  is  a  ftrong^ 
argument  againft  this  affertion. 

By  a  membrane  is  underftood  a  pliable  texture  of  fibres,  difpofed  or 
interwoven  together  ih  the  fame  plate:  they  dilfer  in  thicknefs  ac- 
cordir^to  the  fmallnefs  of  the  filaments  and  number  of  their  plates. 

Tltefe  plates  are  cliflinguilhed  into  external,  internal,  and  middle. 

The  difference  of  membranes  in  general  depends  on  that  of  the 
fibres,  of  which  they  are  compofed  ;  fmali  portions  of  membranes, 
efpecially  when  they  are  very  thin,  are  called  pellicles,  and  fome 
rnembranous  lamina  are  united  together  by  the  intervention  of  a  par¬ 
ticular  fubftance  compofed  of  this  fort  of  pellicles,  and  called  tke 
cellular  or  fpongy  fubifance^ 

Ve^els  are  tubes,  duds,  or  canals,  more  or  lefs  flexible,  compofed 
cf  different  membranes,  the  ftrata  of  which  are  generally  termed  tu¬ 
nics  or  coats  ;  fome  of  them  are  divided  into  branches,  and  thefe 
again  into  ramifications,  which  gradually  diminiili,  but  flill  remain 
concave. 

dhe  general  defign  of  the  veffels  is  to  contain  fluids,  from  the 
diveriity  of  which  they  are  diftinguiflied  into  fanguiferous,  ladfeal, 
and  lymphatic  ;  the  extremities  of  thofe  w'hich  are  too  fmall  to  admit 
the  red  globules  of  the  blood,  are  termed  capillaries  or  lymphatics. 

T  he  fanguiferous  veffels  are  of  two  kinds,  the  one  named  arteries, 
receive  the  blood  from  the  heart,  and  diflribute  it  to  all  parts  of  the 
body  ;  the  otner  ipecies  which  return  the  blood  from  all  the  parts 
of  the  heart,  are  called  veins,  and  fome  of  thefe  are  called  finuffes. 

The  arteries  have  thicker  coats  than  the  veins,  by  which  they  may 
I  e  di fl  m  i^u  i fhed  in  dead  bodies,  and.  in  living  fubjedfs  by  a  certain 
beating  motion,  called  the  puHe,  The  veins  of  the  extremities  are 
furnifhed  witn  vaivesj  that  is,  with  fmall  membranous  femicircular 
bagSj^fixed  at  different  diflances  in  their  internal  cavities  :  the  open¬ 
ing  of  thefe  valves  is  broad,  and  turned  towards  that  fide  where  the 
vein  is  largefl ;  but  their  bottoms  are  turned  to  the  contrary  fide, 
where  the  veins  are  of  the  fmalleft  diameter ;  in  fome  places  the 
valves  are  fingle,  in  others  double,  treble,  &c. 

Nerves  are  fmall  bundles  of  white  cylindrical  fibres,  which  pro- 
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ceed  from  the  brain,  cerebeiliim,  the  medulla  oblongata,  and  fpinal 
marrow,  and  are  didributed  to  all  the  parts  of  the  body  by  filamen¬ 
tary  ramifications.  For  the  purpofe  of  fenfation  each  nervous  fila¬ 
ment  may  be  looked  on  as  a  membranous  veflel,  the  cavity  of  which 
is  filled  by  a  great  number  of  membranous  longitudinal  partitions 
and  medullary  filaments,  which  lie  betwixt  them. 

Mufcles  are  coDeddions  of  fibres,  called  by  anatomifts  moving  fi¬ 
bres  ;  they  are  of  a  reddifh  colour,  and  of  different  lengths. 

The  middle  portion  of  the  mufcular  fibres  is  the  principal,  and  dif¬ 
fers  from  the  extremities,  it  being  red,  thick,  foft,  and  capable  of  con¬ 
traction,  whereas  the  extremities  are  white,  fmall,  compaCt,  and  in¬ 
capable  of  yielding. 

The  middle  portions  of  each  mufcular  fibre  form  what  is  properly 
called  fiefh,  the  extremities  are  called  tendons. 

Glands  are  clufters  or  fmall  bodies,  diftinguifhed  from  all  the 
other  parts  of  the  body  by  their  form,  confiftence,  texture  and  con¬ 
nection  ;  in  genera!  are  compofed  of  arteries,  veins,  nerves,  and  ex¬ 
cretory  ducts,  united  together  in  their  different  convolutions  and  in¬ 
tertextures,  all  inverted  with  a  membrane. 

Their  office  is  to  feparate  from  the  blood,  by  means  of  certain  fecre- 
tory  vefl'els,  fluids  which  they  difcharge  either  immediately,  or  by 
other  vefiels,  termed  excretory  ;  and  thofe  fluids  are  either  accumu^ 
lated  in  particular  refervoirs,  or  expelled  out  of  the  body. 

Fat  is  of  an  oleaginous,  whitirti,  or  yellowifli  fubftance,  of  different 
confiftences,  collected  in  cellulous  membranes. 

Marrow  differs  from  fat  only  in  the  finenefs  of  the  oleaginous  fub¬ 
ftance,  and  in  its  fituation  within  the  bones.  The  word  marrow 
is  fynonimous  with  fat. 

Vifcera.  By  this  expreflion  v/e  mean  parts  contained  in  a  large  ca¬ 
vity,  without  beirfg  conneCled  to  it  through  their  whole  extent  or 
circumference  :  fuch  as  the  ftomach,  liver,  intertines,  5<:c.  in  the 
abdomen  |  and  the  heart  and  lungs  in  the  thorax,  &:c. 

'•Organs.  This  name  is  given  to  every  part  capable  of  any  func¬ 
tion,  whether  fimple  or  complex  5  and  in  this  fenfe  we  fay  the  or¬ 
gan  of  fight,  of  refpiration,  &c. 

A  ligament  is  a  white  fibrous  compaCl  fubftance,  yet  flexible  and 
elaftic. 

A  cartilage  is  a  hard  elaftic  fubftance. 

Bones  are  the  mort:  compaCt  fibres  of  the  body,  therefore  the  hardeft 
fubftance  which  forms  the  bafis  of  the  whole  animal  fabric,  the  know¬ 
ledge  thereof  is  the  fundamental  part  of  the  animal  oeconomy,  and 
without  which  it  is  impoffible  to  have  a  perfeCf  idea  of  the  mechanifm 
of  the  human  frame  ;  we  fhall  therefore  begin  with  them,  and  make 
Ofteogeny  the  fuhjeCl:  of  our  next  leCfure. 

The  fluids  contained  in  folids  are  the  blood,  ferum,  and  lymph, 
and  from  thefe  all  the  other  liquors  arefecreted. 

Every  part  of  the  animal  exifts  in  miniature  from  the  firfl:  moment 
the  uterus  is  impregnated,  and  afterwards  gradually  increafes  by  the" 
extenfion  of  its  parts, 
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Bones,  themofl  hard  and  folid  parts  of  the' body,  m  a  living 
animal,  are  of  a  bluifh  colour,  owing  to  the  blood  in  the  fmali 
veffels  beneath  their  furface.  The  lels  and  fewer  the  blood  vefiels, 
and  the  firmer  the  bony  furface,  the  whiter  are  the  bones :  hence  the 
bones  of  adults  are  whiter  than  thofe  of  children  ;  and  in  both,  the 
whitenefs  of  the  different  bones,  or  of  the  feveral  parts  of  the  fame  bone, 
is.  always  in  proportion  to  their  veffels  ;  circumftances  that  merit  the 
attention  of  furgeons  when  they  are  to  form  a  judgment  of  the  condi¬ 
tion  of  bones  laid  bare. 

Bones  are  compofed  of  a  great  many  plates,  each  of  which  confifls 
of  fibres  united  by  fmaller  fibrils,  which  being  irregularly  difpofed  and 
i;nterwoveii  with  the  other  larger  fibres,  form  a  kind  of  net-work. 
This  texture  is  apparent  in  the  bones  of  fcetuffes,  and  in  thofe  of  a- 
dults  which  have  been  calcined,  or  long  expofed  to  the  weather.  The 
chinks,  which  are  generally  made  according  to  the  diredficn  of  the  larger 
fibres,  in  bones  that  have  been  calcined,  or  long  expofed  to  the  air, 
fhew  that  thefe  are  flronger  than  the  connecting  fibres. 

The  plates,  according  to  Gagliardi,  are  firmly  joined  together  by 
claviculi,  or  fmall  bony  proceffes,  which,  taking  their  rife  from  the 
iriner  plates,  pierce  through  feme,  and  are  affixed  to  the  exterior  ones. 
Malpighi  has  deferibed  four  kinds  of  thefe,  viz.  the  perpendicular, 
oblique,  headed,  and  crooked. 

Though  the  external  furface  of  bones  is  compofed  of  firm  compact 
plates,  yet  the  internal  part  is  in  all  more  or  iefs  cavernous.  This  in¬ 
ternal  fpongeous  ftru£ture  is  manifeft  in  young  •aiiiraals  ;  and  may  be 
feen,  in  fome  meaiure,  even  in  the  bones  of  old  people,  if  cautioufly 
opened  after  calcination,  or  a  long  expofiire  to  the  weather. 

This  fpongeous  internal  part  is  called  their  cancelli,  or  lattice- work, 
and  is  thus  formed.  The  plates  are  firmly  joined  about  the  middle  of 
the  bone  ;  but  as  they  are  extended  towards  its  ends,  the  more  inte¬ 
rior  feparate  from  the  exterior  plates,  and  flretch  out  their  fibres  to¬ 
wards  the  axis  of  the  bone,  where  they  are  interwoven  with  the  fi¬ 
bres  of  other  plates  that  have  been  detached  in  the  fame  manner.  The 
plates  being  thus  conflantly  going  off,  the  folid  fides  of  the  bone  be¬ 
come  gradually  thinner,  and  the  lattice-work  thicker  and  flronger  to¬ 
wards  its  extremities. 

The  convolutions  which  thefe  cancelli  make,  and  the  interflices  they 
leave,  differ  confidcrably  in  figure,  number,  and  fize  ;  and  therefore 
form  little  cells,  which  are  as  different,  but  have  a  communication 
with  each  other.  Their  ufe  is  to  fuftain  the  membranous  bags  of  the 
marrow  which  are  flretched  on.  them,  and  thereby  hinder  their  being 
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torn  or  difplaced  from  the^ violent  motions  and  different  poftures  of  the 
bones,  and  to  prevent  its  membranes  and  veflels  in  the  lower  parts  of 
the  bones  from  being  comprefled  by  the  weight  of  the  marrow  above. 

The  depreffions  between  the  fibres  of  the  external  plates  of  bones  on 
their  furface,  refemble  fo  many  furrows,  into  each  of  which  the  peri- 
ofteum  or  membrane  that  covers  the  bones  enters,  whereby  the  furfacc 
of  contafd,  and  of  courfe  the  cohefion  between  that  membrane  and 
the  bone  is  confiderably  increafed,  and  a  greater  number  of  veffels  pafs 
through  it  into  the  bone,  than  pofiibly  could  if  it  was  a  plain  furface. 

Numerous  orifices  of  canals  are  to  be  obferved  both  on  the  ridees 
and  furrows,  through  which  the  vefiels  pafs  into,  and  from  the  bones  ; 
and  after  a  fuccefsful  injedfion,  the  arteries  may  be  traced  in  their 
courfe  to  the  very  plates  and  fibres  ;  and  are  difeovered  in  living  ani¬ 
mals,  by  the  fmall  drops  of  blood  which  ooze  from  the  moft  folid  part 
of  the  bones  when  cut,  fawed,  or  rafped  ;  and  from  the  efiedl  of  mad¬ 
der-root,  which,  -  when  fwallowed,  digefted,  and  mixed  with  the 
blood  of  any  living  creature,  tinges  the  bones  of  a  red  colour,  which 
difappears  again  when  the  beaft  returns  to  his  ufuab  food.  The  arte¬ 
ries  are  larger  near  each,  end,  than  in  the  middle  of  the  large  bones 
that  are  liable, to  much  motion  ;  becaufe  they  not  only  ferve  the  bony 
plates  near  the  ends,  but  pafs  through  them  to  the  marrow.  They  be¬ 
come  lefs  capacious  as  animals  advance  in  age,  as  is  apparent  from  the 
bones  of  old  creatures  being  more  difficultly  tinged  with  madder  than 
thofe  of  young  ones. 

As  arteries  are  accompanied  with  veins  in  every  other  part  of  the 
body,  fo  far  as  we  can  trace;  and  as  the  difappearance  of  the  red  co¬ 
lour,  when  bones  of  living  animals  have  been  tinged  with  madder, 
could  not  be  efFedled,  without  it  was  carried  off  by  veins,  we  may  con¬ 
clude  that  the  bones  have  veins  ;  nay,  Le  Suel  afferts,  that  injedfions 
will  fometimes  pafs  into  the  veins  of  bones,  which  are  then  vifible. 

The  bones  in  their  natural  ftate  are  infcnfible,  and  the  ne>ves  diftri- 
buted  throughout  their  fubftance,  cannot  be  demonftrated  by  diffec- 
tion  ;  but  it  is  evident  they  have  nerves,  from  their  exquifite  fenfibi- 
lity  when  difeafed. 

It  is  evident,  therefore,  from  the  ftrudlure  of  bones,  that  a  conftanC 
circulation  of  fluids  is  maintained  in  every  part  of  them  ;  and  that  there 
Is  a  perpetual  abrafion  and  renewal  of  the  particles  that  compofe  the  fo¬ 
lid  fibres  of  bones  as  well  as  of  other  parts  of  the  body  ;  the  addition 
from  the  fluids  exceeding  the  abrafion  during  their  growth  ;  and  the  a- 
brafion  exceeding  the  fupply  from  the  fluids  in  old  age  ;  as  their  weight 
proves  :  for  the  bones  iricreafe  in  gravity  as  perfons  approach  maturity, 
continue  nearly  of  the  fame  weight  till  old  age  approaches,  and  then 
become  lighter.  Their  foHdity,  on  the  contrary,  increafes  by  age  ;  in 
confequence  whereof  the  bones  of  aged  perfons  are  thinner,  harder, 
and  more  compadlin  their  fides,  and  their  cavities  are  larger  than  thofe 
of  young  bones. 

Their  vafcular  ftru£lure  renders  bones  liable  to  obffruccions,  ecchy- 
mofes,  ulcers,  gangrenes,  and  moff  other  diieafes  that  aiTedb  the  fofter 
parts. 
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On  the  internal  fiirface  of  the  foHd  parts  of  bones,  Havers*  has  ob- 
fervccl  orifices  and  canals  that  pafs  outwards  through  the  plates  to  open 
into  others  placed  in  a  longitudinal  dired:ion,  from  which  other  tranf- 
verfe  canals  pafs  out  to  terminate  in  other  longitudinal  canals  ;  and 
this  ftrudliure  takes  place  throughout  their  whole  fubdance,  both  kinds 
becoming  gradually  fmaller  as  they  approach  the  outer  furfacci 

Ihefe  canals  are  beft  feen  in  a  calcined  bone:  when  broken  tranf- 
verfely,  the  orifices  of  the  longitudinal  canals  appear;  the  tranfverfe 
ones,  when  the  plates  are  feparated.  Thefe  canals  contain  marrow, 
as  is  evident  from  the  drops  of  oil  that  may  be  difcovered  with  a  mi- 
crofcope  every  where  on  the  furface  of  a  frefli  bone  fradlured  tranf- 
verfely,  and  from  the  oil  that  exfudes  through  the  mod  folid  bones, 
and  renders  them  greafy  and  yellow. 

In  general  each  bone  has  one  or  more  large  oblique  canals  that  per¬ 
forate  its  fides,  to  allow  a  pad'age  for  the  medullary  vefTels. 

The  bones  are  lined  within,  as  well  as  covered  externally  with  a 
membrane  called  the  periodeum.  The  internal  periodeum  is  extreme¬ 
ly  thin  ;  and  being  of  a  loofe  reticular  texture,  is  compared  by  feme 
anatomids,  to  the  arachnoid  coat  of  the  fpinai  marrow,  therefore  can¬ 
not  be  divided  into  two  lamina,  like  the  external  periodeum.  Its  pro- 
ceffes  may,  however,  be  obferved  entering  into  the  tranfverfe  pores  of 
the  bones;  and  thefe  procefles  being  of  a  very  delicate  texture,  this 
membrane  adheres  fo  flightly  to  the  bone,  that  it  feparates  commonly 
more  readily  from  it,  than  from  the  marrow  it  contains. 

A  great  number  of  thin  membranes  are  formed  from  the  internal 
furface  of  the  internal  periodeum,  which  pading  through  the  cavity  in 
a  tranfverfe  direction,  unite  with  other  fimilar  ones,  and  form  didin£k 
bags,  which  have  a  communication  with  each  other,  and  are  again  fub- 
divided  into  communicating  vefi cles  which  contain  the  marrow  :  whence 
the  marrow  examined  by  a  microfeope  in  a  coagulated  date,  refembles 
a  cluder  of  fmall  pearls;  and  the  marrow  of  bones  long  buried,  or 
dried  after  having  been  deeped  in  water  a  long  time,  is  granulated. 
The  fame  texture  is  obferved  in  other  cellular  parts  of  the  body  where 
fat  is  collected. 

The  marrow  is  the  oleaginous  part  of  the  blood  feparated  by  fmall 
arteries,  and  depofited  in  thefe  cells  ;  whence  its  colour  and  confidence 
varies  according  to  the  date  of  the  veflels,  and  their  didribution  on 
the  membranes  of  the  cells. 

Befides  the  arteries  already  mentioned,  each  bone  has  at  lead  one  ar¬ 
tery,  fome  more,  whofe  principal  ufe  is  to  fecern  and  convey  this  oil. 
Thefe  veflels,  when  they  have  pierced  the  folid  fide  of  a  bone,  are  di¬ 
vided  into  feveral  branches,  which  are  didributed  all  over  the  internal 
periodeum,  and  are  afterwards  ramified  inwardly  on  the  medullary  cells, 
and,  outwardly,  through  the  bony  lamina.  The  remaining  blood,  after 
the  marrow  has  been  fecteted,  is  returned  by  proper  veins,  which  at 
length  forming  one  or  more  large  trunks,  pafs  out  through  the  fame 
hole  at  which  the  arteries  entered.  The  trunks  of  the  medullary  veflels 
grow  larger  as  animals  iiicreafe  in  years  :  the  ramifications,  however. 
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become  fmallef,  as  injeftions  prove,  which  do  not  pafs  near  fo  far  in 
the  medullary  veffels  of  adults  as  in  thofe  of  children,  whence  the 
marrow  is  bloody  in  children,  oleaeinous  and  balfamic  in  adults,  and 
thin  and  aqueous  in  thofe  far  advanced  in  years.  Thus  the  general 
rule,  that  the  fmall  vefTeis  decreafe  in  their  capacities  as  animals  grow 
older,  takes  place  here  alfo. 

Experiments,  and  ,the  excriiciating  pain  with  which  internal  fup- 
purations  in  bones  are  frequently  attended,  prove  the  feniibillty  of  the 
membranes,  and  of courfe  that  nerves  are  dilfributed  to  them.  The 
medullary  vefi'els  in  veiled  in  one  common  coat  from  the  periofteum^ 
pierce  thromjh  the  bones  by  oblique  canals,  the  principal  of  which  are 
fituated  towards  the  middle  of  the  bone. 

The  medullary  oil  being,  as  appears  fiom  the  flrudfure  of  bones, 
communicated  to  all  the  plates,  foftens  and  conncdls  their  hbres, 
and  thereby  preferves  them  from  becoming  brittle.  The  articulations 
of  the  bones  are  fuppofed  to  receive  equal  advantage  from  it,  it  her 
ing  imagined  chat  the  medullary  oil  pafl'es  into  the  cavities  of  the 
joints  through  the  foramitia,  which  are  found  in  bones  near  the  large 
joints. 

When  themedullary  oil,  having  anTwered  thefe  purpofes,  isabforb* 
ed  again  int®  the  mafs  of  blood,  it  corredfs  the  laline  particles  of  the 
fluids,  rendered  too  acrimoninous  from  their  circulation  and  heat# 
Hence  in  acute  difeafes  the  mieduJlary  oil,  as  well  as  the  fat  in  other 
parts  of  the  body,  is  quickly  walled,  but  mult  be  immediately  fupplied 
oy  liquids  fmm  the  vellels  ;  and  as  the  cells  within  the  bones  cannot 
ccllapfe,  not  being  aided  by  the  preiTure  of  the  atrnofphere,  the  bones, 
for  this  reafon,  are  akvays  full. 

It  being  die  na^-ureof  oil  to  become  thin  and  rancid  when  long  ex- 
pofed  to  heat,  the  difagreeable  fmell,  and  dark  coloured  thin  ichor 
that  is  difeharged  in  greater  quantity  from  carious  bones,  than  from 
other  parts,  and  the  different  changes  of  colour  which  difeafed  bones 
undergo,  are  with  reafon  aferibed  to  this  caufe  ;  from  which  likewife 
proceeds  the  fpina  ventofa,  the  quick  pulfe,  thirfl,  and  heclic  parox- 
yfms,  that  frequently  attend  thefe  difeafes,  and  the  difficulty  of  curing 
all'  caries  of  bones  caufed  by  a  putrefaHioa  of  the  marrow.  Hence  al¬ 
fo  we  learn,  why  black  foetid  urine  is  fo  fatal  a  fign  in  fevers. 

Notwithflanding  this  agreement  in  the  ftruclure  of  bones,  they 
confiderably  differ  in  their  lize,  figure,  fituation,  fubflance,  connec¬ 
tion,  and  ufes  ;  whence  they  have  been  divided  by  authors  into  as 
many  different  claffes :  which  being  obvious  to  every  one  at  firft  fight, 
we  fiiall  mention  only  one  of  thefe  divifions,  which  comprehends  al- 
moft  all  the  bones  uf  the  human  body,  viz.  that  lome  are  broad  and 
flat,  and  others  long  and  round. 

Thefides  of  the  broad  bones  are  thin,  the  platen  being  foon  and  equal¬ 
ly  fent  off  to  form  the  lattice  work,  which  on  that  account  is  thick, 
and  nearly  of  the  fame  form  throughout  the  whole  bone.  This  ffruc- 
ture  is  well  adapted  to  their  ufes  of  affording  a  fufficient  furface  for 
the  attachment  of  the  mufcles  and  their  moti  ii),  and  of  defending  pro- 
serly  the  oaits  inclofed  thereby* 
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The  round  bones  in  the  middle  have  thick  compact  walls,  which 
gradually  become  very  thin  towards  their  extremities,  owing  to  very 
few  plates  feparating  about  their  middle,  where  the  cancelli  are  fo 
fine,  that  they  alinoil  efcaoe  notice,  but  fuch  bones  are  fuppofed  to 
contain  a  large  quantity  of  oil  in  this  part.  'Fowards  their  extremi¬ 
ties  the  lattice  work  becomes  very  thick,  and,  indeed,  morecompleat 
than  in  bones  of  the  other  kind;  having  firong  forces  naturally  ap¬ 
plied  to  them,  and  being  in  other  refpe^is  expofed  to  violent  injuries, 
this  cylindrical  form,  and  thethicknefs  of  their  fides,  is  neceffary  for 
the  better  refiftance  of  External  prefTiire;  and  the  oil  therein  found  in 
large  quantity,  prevents  their  becoming  too  brittle. 

7"he  ftrength  of  bones  depending  on  their  number  of  fibres,  and 
the  fize  of  their  diameters,  the  part  of  a  bone  re- united  by  a  callus 
muft  be  ftfonger  than  it  was  before  it  was  fradfured,  as  both  ad¬ 
vantages  are  obtained  by  mearjs  of  the  callus,  which  for  want  of  due 
comprcflion,  fometimes  forms  itfelf  into  a  fpongy  cellular  fubltance. 

Ivlanv  bones  have  protuberances  or  procefTes  on  their  furface,  A 
procefs  projecting  in  the  form  of  a  roundifh  ball,  is  called  an  head.; 
which,  if  flatted,  is  termed  a  condyle  ;  if  rough  and  unequal,  a  tube-, 
rofity  ;  if  it  riles  narrow,  and  then  becomes  larger,  the  fmail  part  is 
named  a  neck  ;  long  bony  ridges  are  called  fpines  ;  thofe  v/hich  end  in 
a  fliarp  point  have  the  general  name  of  coroncid  :  though  moft  fvich 
proceiles  receive  particular  names  from  their  fancied  refemblance  to 
other  fubilaiic'es ,  as  mafioid,  ftyloid,  coracoid,  fpina!,  &c,  Such 


as  form  the  edges  of  cavities  receive  the  appellation  of  fuperciliary. 

Their  ufe  is  to  ferve  for  the  advantageous  attachment  of  the  inuf- 
cles,  and  to  render  the  articulations  firm  and  liable. 

Moft  of  the  proceiles  obferved  in  adult  bones,  were,  in  children, 
epiphyres,  or  diftindf  bones,  that  afterwards  united  to  the  other 
parts  of  the  ofiificatioh,  gradually  proceeding  from  the  end  of  the  bone, 
and  from  the  epiphyfes,  till,  at  length  in  adults,  the  place  of  their  con- 


jundlion  is  no  longer  vlfible. 

The  cavities,  or  deprefllons  on  the  furfaces  of  bones,  if  deep,  with 
large  brims,  are  called  cotyloid  ;  if  fuperficial,  glenoid.  Thefe  are 
again  fubdivided into  pits,  or  fmail  lound  channels  funk  perpendicularly 
into  the  bone;  furrows,  long  narrow  canals  in  the  furface  ;  nitcltes, 
fmail  breaches  in  the  bones ;  finuofities,  bread  fuperficial  depreftions 
without  brims  ;  fofla,  large  deep  cavities  unequally  furrounded  with 
high  brims  ;  finufies,  large  cavities  within  the  fubftance  of  the 
hones,  with  fmail  openings  ;  foramina,  holes  that  penetrate  through 
the  fubftance  of  the  bones ;  and,  if  extended  any  length  within  a 
bone,  the  middle  partis  called  a  canal. 

Their  ufe  is  to  allow  the  heads  of  the  bones  to  play  in  them,  to 
■lodge  and  defend  other  parts,  and  to  allow  a  fafe  paflage  lo  vefiels, 
mufcles,  &c.. 

The  epiphyfes  are  principally  united  to  the  bones  intended  to  un¬ 
dergo  frequent  and  violent  motion,  on  which  account  they  are  of  a 
larger  diameter  then  the  bone  itfelf;  whereby  the  furface  of  con- 
being  increafed  between  the  two  bones  of  an  articulation. 
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the  conjun^ion  becomes  firmer,  and  the  mufcles  attached  thereto, 
ad:  more  forcibly,  their  axes  being  removed  to  a  greater  di- 
ftance  from  the  center  of  motion.  They  alfo  fecure  the  liga¬ 
ments  of  the  articulations,  which  rife  out  from  between  the  bones 
and  them ;  for  as  foon  as  thefe  parts  are  intimately  joined,  the 
ligaments,  inrinuated  betwixt  them,  muft  have  a  far  ftronger  con- 
nedion  than  they  could  have  to  the  fmooth  furface  of  tlje  bones,' 
The  celebrated  Haller  thinks,  the  fcftnefs  of  the  extremities  of 
bones  may  be  of  feme  advantage  in  the  womb,  and  at  birth  ;  after 
which  the  ofiification  begins,  at  different  points,  .to  form  the  epi- 
phyfes,  before  it  can  extend  from  the  middle  of  the  bone  to  its 
extremities, 

I^iffcdions  of  embrios  evince,”  that  adult  bones,  however  folid  and 
compad,  were  once  caitilaginous,,  membranous,  and  even  a  mere 
jelly;  which,  by  degrees,  acquiring  more  folidity,  at  length  became 
changed  into  bone. 

o 

When  any  part  of  a  bone  is  thoroughly  ofTified,  its  fibres  are  ex¬ 
tended  little  more  in  length  at  that  part,  though  they  are  increafed  in 
thicknefs,  and  though  the  fofter  parts  continue  to  become  longer, 
as  we  learn  from  the  experiments  of' the  ingenious  Hales. 

The  ofiification  of  bones  depends  principally  on  their  vefTels  being 
fo  difpofed,  and  of  fuch  diameters  as  to  feparatea  fluid,  which  is  eaflly 
converted  into  a  bony  fuhflance,  when  deprived  of  its  thinner  parts,  as 
appears  from  the  growth  of  the  callus  after  fradures.  The  induration 
of  bones  is  greatly  aflifted  by  their  being  expofed  totheftrong  pref- 
fure  of  the  valt  weight  they  fuflain,  to  the  violent  contradtion  of  the 
mufcles  attached  to  them,  and  to  the  impuife  of  the  parts  contained, 
which  ftrive  to  make  wav  for  their  own  further  o;rowth  :  whence  the 
folid  fibres  and  veflels  of  bones  are  prelTed  clofer,  and  the  particles  of 
the  fluids  conveyed  in  thefe  veflels,  which  are  fit  to  be  united  to  the 
fibres,  are  fooner,  and  more  firmly  incorporated  with  them,  while 
the  remaining  fluids  are  forced  out  by  the  veins,  and  mixed  with  the 
niafs  of  blood  ;  wherefore,  as  the  bones  harden,  the  veflels  gradiiany 
become  fmaller.  This  opinion  is  confirmed  from  anatomical  obfer- 
vations  ;  and,  from  this  drcumflance,  that  offification,  in  bones, 
begins  in  the  cylindrical  ones  from  a  middle  ring,  and,  in  the  broad 
ones,  from  one  or  more  dlflinci  points  near  their  centre;  thefe 
parts  being  contiguous  to  tlie  bellies  of  the  mufcles  attached  to  them, 
where  the  fwelling  of  thefe  moving  powers  is  greatefl.  Befldes,  if  it 
be  admitted,  that  every  part  of  a  bone  is  equally  enlarged  by  a  con- 
flant  fupply  of  frefh  particles,  each  fibre,  even  the  minutefl,  en¬ 
deavours  to  make  way  for  its  own  growth,  by  pufhing  the  one  next 
to  it,  and,  confequently,  by  much  the  greatefl:  preiTure  is  exerted  in 
the  middle  to  render  the  particles  firm  ;  for  which  reafon  ofiification 
begins  there.  The  pulfation  of  the  medullary  arteries,  may,  per¬ 
haps,  in  fome  meafure,  conduce  to  the  fame  intention. 

The  greater  thinnefs,  denfity,  and  folidity  of  the  Tides  of  the 
bones  in  aged  perfons,  whilethe  cavities  are  far  larger  than  in^  young 
ones,  can  only  be  accounted  for  from  the  eife61:s  of  prelTure.  And 
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this  mud:  alfobe  the  caufe  why  the  impreffions  of  the  rtiufcleSy  VefTels^ 
&c.  are  fo  ftrongly  marked  on  the  furfaces  of  the  hones  of  old  peo¬ 
ple,  as  v/ell  as  why  thefe  marks  are  fironger  in  the  bones  of  thofe 
who  have  been  ufed  to  hard  iabouih  thapi  of  thofe  -w'ho  have  lived  in 
a  date  of  indolence  and  inadtivity.  Xhe  above  caufes  of  offificatioii 
may  perhaps  alfo  be  aflided  bv  the  nature  of  the  climate  ano  the  food* 

Bones  are  covered  externally,  as  well  as  lined  internally  by  a  mem¬ 
brane,  on  that  account  called  the  periodeum,  which,  like  moil 
other  membranes,  is  capable  of  being  feoarated  into  diiFerent  layers 
of  fibres.  The  exterior  ones  com.poled  of  the  mufcular  fibres  attach* 
ed  to  the  bones,  differ  in  their  fiye,  nuiriber,  and  diredfion,  whence 
this  membrane  is  of  different  thicknefs  and  ffrength  in  different 
bones,  and  even  in  different  parts  of  the  fame  bone.  'The  internal 
layer  is  every  where  nearly  of  a  fimilar  ftrudfure,  and  its  tlbres  run  in 
the  fame  diredfion  v^^ith  thofe  of  the  bone  v/hich  they  cover. 

The  external  furface  of  the  periofteum,  except  where  mufcles^ 
raftihuTes,  or  ligaments,  are  inferted  into  it,  is  connedled  to  the 
contigiious  parts,  by  thin,  cellular,  elaftic  membranes,  which  if  di¬ 
vided  or  broken,  collapfe  fo  much  that  the  furface  of  the  periofteum 
appears  quite  fmooth. 

Injedlions  prove  theexiftence  of  arteries  in  the  periofteum  j  for  af¬ 
ter  a  fuccefsful  injedcion,  if  this  membrane  is  torn  oft^,  the  furface  of 
the  bone  appears  covered  over  vvith  red  points  5  and  the  veins  corref- 
ponding  to  thefe  arteries  may  fometimes  be  feen  in  fubjedfs  that 
die  with  their  veffels  full  of  blood,  though  they  can  feldom  be  de- 
monftrated  in  equal  number,  as  few  of  them  naturally  allow  a  paf- 
fage  to  coloured  fluids. 

That  this  membrahe  is  plentifully  provided  wu°th  nerves,  though 
too  fmall  to  be  traced,  is  evident  from  its  exquifite  fenfibility  in  an 
inflamed  or  difeafed  ft  ate.' 

Its  principal  ufes  are  :  To  allow  the  muffles,  wTen  they  contradi  or 
are  ftretched,  to  move  and  llide  eaftly  upon  the  bones  5  the  fmooth 
furface  of  this  membrane  preventing  any  ill  effecfs  from  their  fridfion 
on  one  another;  to  fupport  the  vefiels  in  their  paffage  to  the  bones  : 
to  check  their  overgrowth',  to  ftfengthen  their  conjundtion  with 
their  epiphvles,  ligatnents,  and  cartilages  ;•  which  in  young  animals 
are  feparated  witl'i  eaie  when  this  membrane  is  removed  :  to  afford  a 
convenient,  attachment  to  leveral  muffles  fixed  thereto:  and  to  giva 
warning  when  any  injury  is  offered  to  the  parts  it  covers,  wffich  be- 
ino;  infcnfiblc  mighc  oiherwife  be  defiroyed  without  our  knov/ledge. 

The  articulations  of  bones  are  commonly  divided  into  three  dalles, 
viz.  'fymphyfis,  fynarthrofts,  and  diarthrofis.  Symphyfis  is  uled  by 
nioft  authors  to  den.ste  the  bones  to  be  connedfed  by  fome  other  fub- 
llance  ;  and  is  divided  into  fy nchondrofis  when  a  cartilage  isthe  cor>- 
nedfing  fubftance  ;  fyncurofis,  or  fyndefmolis,  when  ligaments  are 
p fed  for  that  purpofe  :  lyficrcofis,  wffen  mufefes  are  ffretched  from 
one  bone  to  another. 

Svnarthroftiv,  the  general  term  ufed  to  expreff  the  immoveable 
conjundtion  of  bones,  is  divided  into  three  kinds :  the  future  where 
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tv/o  bones  are  mutually  indented  into  each  other,  as  if  fcwed  toge¬ 
ther,  from  the  fibres  of  two  bones  meeting,  W'hile  yet  flexinle,  and 
mutually  forcing  into  the  interftices  of  each  other,  till  meeting  with 
a  refiltance  they  are  unable  to  overcome,  thev  are  {topped  or  reflcdted  ; 
whence  thefe  indentations  vary  greatly  in  their  form  and  fize  :  gom-^ 
phofis,  which  fignifies  the  fixing  of  one  bone  into  another,  as  a  naii 
is  fixed  into  a  board  :  .and  Ichindylofis,  or  ploughing,  when  a  thin 
plate  of  one  bone  is  received  into  a  long  narrow  furrow  of  another. 

iJiarthrofis,  by  which  term  the  celebrated  Monro  means  that  fpe- 
cies  of  articulation  whereby  the  bones  are  fitted  for  motion,  being 
each  covered  with  a  fmooth  cartilage,  connected  by  one  or  more  com¬ 
mon  ligaments,  and  lubricated  by  a  fluid  at  the  parts  where  they  are 
joined  tegether.  The  firff  kind  of  this  mode  of  articulation  is  called 
cuarthrofis,  by  v/hich  is  defined  that  fpecies  where  a  round  head  of 
one  bone  is  received  into  the  cavity  of  another,  and  of  courfe  is  ca¬ 
pable  of  motion  to  all  Tides,  unlefs  prevented  by  f  me  foreign  impedi¬ 
ment  :  arthrodia,  or  the  fecond  kind,  only  differs  from  the  former  iti 
the  cavity’s  being  more  fuperficia!,  and  therefore,  with  Vefalius, 
ought  to  be  called,  that  articulation  of  two  bones  adapted  for  mo¬ 
tion,  where,  at  hrff  hght,  it  is  not  obvious  to  which  of  the  two  the 
head  or  cavity  belongs,  or  where  they  are  joined  by  plain  furfaces, 
or  nearly  fo. 

Gingiiinus,  or  that  kind  of  articulation  by  the  form  whereof  the 
motion  muff  be  almoff  wholly  confined  to  two  dire6iions  only.  Of 
this,  the  trochoides,  where  one  bone  turns  on  another  in  the  fan.e 
manner  as  a  wheel  on  its  axis,  is  the  firft  fpecies  :  that  articii- 
larion  where  feveral  prominent  and  hollow  furfaces  of  two  bnr.es 
move  on  each  other  within  the  fame  ligament,  conftitutes  the  fe- 
cond.  d'he  third  fpecies  of  ginglimus  is  vihere  two  bones  are  con¬ 
joined  together  at  differcnc  parts  with  a  diftineb  apparatus  of  the  mo- 
tory  machines  at  each. 

We  fliall  next  confider  the  ftnuflure,  fituation,  and  ufes  of  the 
cartilages,  ligaments,  and  mucilaginous  glands  of  thejoints. 

A  Cartil  age  is  a  whitifli  or  pearl-coioured  fubffance,  which  covers 
the  extremities  of  bones  joined  together  by  moveable  articulatiorss, 
increafes  the  bulk  of  fome  of  them  in  the  fame  manner  as  epiphyfes, 
unites  others  very  clofely  together,  and  has  no  immediate  adhefion  ot 
connedfion  with  others. 

They  are  folid,  fmooth,  white,  and  elaffic,  between  the  hardnefs 
of  a  bene  and  ligament  ;  and  covered  with  a  membrane  named  pen- 
chotidrium,  which  is  of  the  fame  ifrufbure  and  ufe  as  the  perioffeum, 
but  not  fo  fenfible. 

Cartilages  are  formed  of  layers  much  of  the  fame  nature  as  thofe  of 
bone  5  their  cohefion  differs  in  various  parrs,  and  they  have  no, can- 
celli,  are  more  tender  and  lefs  friable  than  bones ;  are  pliable  and 
elaific  ;  but  with  age  fometimes  perfectly  oilify. 

Whether  cartilages  are  fubjedl:  to  exfoliation  as  well  as  bones  may 
be  doubted  3  their  firudlure  is  befl  feen  by  boiling  or  expofure  to  the 
.7weather. 
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^rhofe  which  are  united  to  the  bones  are  of  four  kinds. 

Some  cover  both  hdes  of  the  moveable  articulations,  and  are  very 
Imooth  and  flippery. 

-  Some  unite  the  bones  to  each  other,  either  h  firmly  as  to  allow 
ofnofenlible  motion,  or  iii  fuch  manner  as  to  aliovv'’  of  different  mo¬ 
tions.  The  firft  eafily  become  hard,  -the  fccond  feem  in  fome  mea- 
fure  vifeid,  and  retain  their  flexibility. 

Some  increafe  the  fize  and  extent  of  bones:  of  thefe  again,  fome 
are  articulated  with  other  bones,  or  with  other  cartilages  ;  others 
ferve  only  for  borders. 

Some,  in  fine,  have  a  lingular  form ;  as  thofe  of  the  ears  and  of 
the  nofe;  in  which  lafl;  their  elalficity  is  mofi:  fenfibly  perceived. 

7  he  cartilages  belonging  to  the  fecond  general  clafs,  or  thefe  not 
immediately  joined  to  the  bones,  are,  for  the  moft  part,  placed  in 
moveable  joints,  and  may  likewife  be  fiib-divided  into  feveral  kinds. 

Some  lie  altogether  loole,  being  joined  neither  to  the  articulated 
bones,  nor  to  the  cartilages  which  cover  them  5  but  Aide  freely  be¬ 
tween  them  in  different  diredfions.  Some  are  partly  joined  to  other 
cartilages,  and  partly  Hide  between  the  cartilaginous  extremities  of 
the  articulated  bones. 

We  might  likewife  reckon  among  the  cartilages,  though  more  im¬ 
properly,  feveral  fmall  lefanioide  bones,  which  remain  long  cartila¬ 
ginous  ;  and  alfo  the  cartilaginous  portions  of  tendons,  which  do 
the  fame  office  with  the  (efam;.ide  bones. 

The  cartilages  are  compofed  of  layeis,  difpofed  in  much  the  fame 
manner  as  thofe  of  the  bones,  as  might  be  reafoiiably  concluded  from 
ohfervitig  bones  in  a  cartiiaginous  itate  before  they  offify  ;  and  that 
la  many  cartilages  become  ofieous.  Their  ffradture  may  bexiemon 
itrated  after  boiling,  burning,  or  expofing  them  to  weather, 

While  cartilages  are  m  a  natural  irate,  it  is  to  be  remarked,  firif, 
tnat  they  have  no  cavity  in  their  middle  for  marrovv  :  fecondly,  that 
tneir  exterior  fur  face  is  foiti^Pr,  which  renders  them  more  flexible  : 
hence  it  is  that  injecled  liquors  eafily  fill  the  velTels  on  their  furface, 
but  leldom  penerrate  to  the  middle  fohd  part.  And  laftly,  that  as 
P  c  5.^  '  ^  ^  ^  o  f  c  a  r  1 1  lages  is  near  a  third  lefs  than  that  of  bones, 
to  the  cohefion  of  tiieir  feveral  plates  is  not  fo  (frong  as  in  bones; 
whence  cartilages  laid  bare  m  -wounds  or  ulcers,  are  more  liable  to 
corrupt  than  bones. 

Cartilages  leem  principally  kept  from  ofiifying,  either  by  being 
fubjedi:  to  alternative  morions  of  flexion  and  cxtenfion,  the  effedfs  of 
which  are  very  difierent  from  any  kind  of  itmple  preffure,  or  bv  being 
confl'antly  in  a  moiil  fiaic<  F  bus  the  cartilages  on  the  articulated 
extremities  of  tlje  great  bones,  and  the  moveables  ones  placed  between 
ihe  moving  bones  in  fome  articulations,  which  are  obliged  to  fuffer 
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being  moved  in  refpirationj  is  always  the  laid-  that  becomes  bony.  In 
the  larynx,  the  epiglottis,  which  is  ofiener  bended,  and  more  moili- 
ened  than  the  -other  four  cartilages,  feidom  is  offihed,  while  the 
others  as  feidom  efcaoe  it  in  adults. 

The  cartilages  begin  to  effify  cn  their  external  furface,  unlefs  when 
moiflure  or  flexion  impede  it;  and  the  ofliucation  proceeds  internally 
till  the  cancelli  are  at  jali  formed,  when  a  fort  of  marrow  is  depofl- 
ted  in  them.  While  this  change  is  bringing  about  in  the  fuhftance  of 
the  cartilages,  their  blood  veflels  gradually  appear  bigger  towards 
their  internal  fubflance,  and  !efs  on  the  external. 

The  cartilages  being  naturally  of  fuch  firar  fubftance,  and  of  a 
compofition  a-kin  to  the  bones,  will  gradually  acquire  greater  folidity 
by  conftant  prelFure ;  and  this  change  will  be  made  fooneft  and  moll; 
remarkablys  wTere  the  preiiure  is  greateft,  that  is,  at  their  external 
ihrface.  The  exterior  plates,  when  oflificd,  are  more  compadb  and 
denfe  than  before,  and  therefore  they  will  have  a  Wronger  power  of 
atcradfing  thofe  in  contatSl  with  them,  while  the  branches  of  veflels 
diftributed  to  the  firfl:  oflifled  lamella,  and  thofe  that  run  in  the  inter- 
dices  of  the  fibres  of  this,  and  triofe  next  to  it^  being  now  more 
comprefied  than  formerly,  will  have  a  lefs  quantity  of  fluids  palling 
through  them,  and  coniequently  the  other  branches  will  receive  a 
proportionable  quantity  ;  the  momentum  of  which,  added  to  the 
power  of  attraddion,  or  force  of  cohefion,  increafed  by  the  greater 
folidity  of  the  plates,  will  increafe  the  preiTure  upon  the  more  infe¬ 
rior  ones,  and  balden  their  hardening  |  after  ’which,  thefe  laid  plates 
will  produce  the  fame  effedds  on  thofe  contiguous  to  them  ;  and  thus 
the  olfification  goes  on,  till  all  are  become  oiTeous.  7die  body  thus 
changed,  will  have  its  former  dimenfions,  or  nearly  fo  ;  becaufe  its 
external  part  oflified  firld,  and  being  rigid,  yields  little  or  nothing  to 
the  powers  that  draw  it  towards  the  axis  of  the  bone.  But  as  the 
new  particles  received  from  the  circulation  of /the  fluids,  during  the 
edification,  do, not  overbalance  the  condenfation  which  the  particles 
in  general  undergo,  and  thereby  the  plates  ccciipy  lefs  fpace  than 
they  did  in  a  cartilarrinous  fiate,  a  cavitv  is  left  in  the  middle.  And 
as  all  the  plates  cohere,  and  have  crofs  fibres  joining  them,  many  of 
thefe  fibres  are  Idretched  irregularly  fioin  one  fide  of  the  cavity  to  the 


other,  and  therefore  fi/irm  the  canc-elli.  7'he  branches  of  the  velTeLs, 
formerly  diftributed  to  the  plates,  being  now  much  lelTened,  the  re¬ 
maining  branches  which  run  tranfverfely,  are  frequently  proportionably^ 
encreafed,  become  very  confpicuous,  and  are  difperfed  every  m^here 
in  the  cavity,  to  ferve  for  the  fecretion  of  the  marrow.  Thus  this 
flexible  elaftic  folid  fubftance  becomes  a  rigid  inflexible  cavernous 
bone  with  marrow  contained  in  its  caifcelli. 

The  cartil  ages'fubfervient  to  bones  are  fometimes  found  on  the  ex- 
tremities  of  thofe  which  are  joined  to  no  other,  but  are  never  want¬ 
ing  on  the  ends  and  in  the  cavities  of  bones  defigned  for  motioo: 
and  in  more  than  one  inftance  cartilages  are  interpofed  betvv'een  fuch 
other  cartilages  as  cover  the  heads  and  cavities  of  articulated  bones ; 
nay,  they  ar^  alfo  placed  between  immoveable  ones. 
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The  ufes  of  cartilages,  fo  far  as  they  regard  the  bones,  are  to  al- 
lofcw,  by  their  fmoothnefs,  the  bones  defigned  for  motion  to  Hide  eafi- 
Iv  without  detention  ;  while  by  their  flexibility  they  accomtnodate 
themfeives  to  the  feveral  forms  necellary  in  different  motions,  and 
by  their  elahicity  recover  their  natural  pofition  and  fhape,  as  foon  as 
the  preilure  is  removed.  This  elaftic  force  may  alfo  affiff  to  lend.er 
the  motion  of  the  joint  more  expeditious :  to  thefe  cartilages  the  fe- 
curity  of  the  moveable  articulations  is  chiefly  owing;  for  without 
them  the  ofleous  fibres  would  fprout  ous  and  intimately  coalefce  with 
the  adjoining  bone  ;  whence  a  true  ancbylofis  muff  neceflarily  follow, 
which  never  fails  to  happen  when  the  cartilages  are  eroded.  The 
moveable  cartilages,  interpofed  in  articulations,  caufe  the  motions  to 
be  both  freer  and  more  fafe  than  they  would  otherwife  be.  Thofe 
placed  on  the  extremities  of  bones  not  articulated,  prevent  the  bony 
fibres  from  growing  out  too  far.  They  fometimes  ferveas  ligaments, 
either  to  faflen  together  bones  immoveabiy  joined,  or  to  connect 
bones  that  enjoy  manifefl  motion.  Cartilages  alfo  very  often  do  the 
oflice  of  bones  to  greater  advantage. 

A  Ligament  is  a  white  fibrous  clofe  compadf  fubflaiice,  more  flexi¬ 
ble  than  a  cartilage;  not  eanly  ruptured  or  torn,  and  which  does  not 
yield,  or  at  leail  but  very  little,  when  pulied. 

It  is  made  up  of  very  fmall  and  very  ftrong  fibres,  which  by  theit 
■diflerent  texture  and  dii'pofition,  form  narrow  cords,  or, broad  or  thin 
membranes ;  and  thefe  ferve  to  bind,  contain,  limit,  and  defend  the 
other  parts  both  hard  and  foft. 

I  am  not  hereto  fpeak  of  the  ligaments  peculiar  to  the  foft  parts  ; 
but  confine  mylelf  wholly  to  thofe  which  belong  to  the  bones  or  car¬ 
tilages  alone.  Of  thefe  we  may  eitablirh  two  general  claffes,  thefirfl, 
containing  thofe  ligaments  which  are  of  ule  only  to  the  bones  in 
which  they  are  inferted  ;  the  other,  containing  thofe  which  ferve  for 
other  parts  befides  the  bones  in  which  they  are  fixed,  and  principally 
for  the  mufeies.  if  we  have  regard  to  bones  only,  thefe  laft  are  im¬ 
properly  termed  ligaments,  as  not  doing  the  office  of  fuch,  and  con- 
lequently  refembling  tiie  true  ligaments  o.nly  in  texture. 

V  Of  thefe  ligaments,  which  are  fixed  in  the  bones  or  cartilages  alone, 

and  are  not  empjoyed  about  tne  other  parts,  fome  belong  only  to 
the  articulations  or  moveable  bones,  and  others  have  nothing  to  do 
with  the  articulations. 

The  ligaments  w'hich  belong  particularly  to  the  moveable  articu¬ 
lations  may  therefore  be  called  articular  ligaments,  and  are  of  feveral 
kinds. 

Some  are  defigned  only  to  fix  and  firengthen  the  articulations,  and 
fecure  the  bones  in  their  different ’ motions  from  parting  from  each 
other,  as  it  happens  in  luxations.  Thefe  ligaments  are  like 
ropes,  more  or  lets  flat ;  or  like  membranes,  fometimes  narrow  and 
fometimes  of  a  confideravle  breadth  ;  an.!  though  all  of  them  are 
thin,  they  are  all  very  ftrong,  and  sield  but  little.  The  ligaments 
of  the  articulations  by  gmglimus,  and  th.  fe  that  tic  the  bodies  of 
the  vertebres  togeUcer,  are  of  this  kind.  ' 


Ligaments,  '  ij 

Some  contain  a  very  fluid  and  mucilaginous  liquor  called  fynovia, 
which  continually  nioiftens  the  articulations,  l^hefe  are  not  fo  pro¬ 
perly  ligaments,  as  ligamentary  membranes,  bound  immediately 
round  the  articulations,  and  fixed  to  the  extremities  of  the  articulated 
bones,  and  thus  forming  capfiiles,  or  bags,  to  contain  that  liquor, 
and  hinder  it  from  running  out. 

Fhefe  may  very  well  be  named  capfular  ligaments.  They  lie  with¬ 
in  the  former  fort^  being  clolely  united  to  their  internal  furface,  and 
are  to  be  met  with  in  all  the  moveable  articulations,  as  in  that  of  the 
ulna  with  the  humerus,  thofe  of  the  bones  of  the  carpus  with  each 
other, ^&c.  but  they  are  more  like  membranes  than  ligaments  proper¬ 
ly  fo  called. 

Some  perform  both  the  former  offices ;  that  of  a  membranous  liga¬ 
ment  to  keep  the  bones  together,  and  of  a  capfule  to  hold  the  muci¬ 
lage.  'Fhefe  furround  the  orbicular  articulations,  as  that  of  the  hu¬ 
merus  with  the  fcapula,  of  the  femur  whth  the  os  innominatum,  &c. 

All  the  parts  of  thefe  ligaments  are  not  of  equal  thicknefs,  fo  that 
they  appear  to  be  made  up  of  two  kinds  of  ligaments  infeparabiy  uni¬ 
ted  or  glued  together  ;  one  capfular,  which  furreunds  the  whole  arti¬ 
culation,  and  leverai  true  ligaments  extended  to  different  diftances 
over  the  other,  and  clofely  united  to  it.  The  name  of  orbicular 
ligaments  is  not  general,  becaufe  it  does  not  agree  to  thofe  of  the 
bones  of  the  tarfus,  carpus, 

Anatomifts  do  not  rank  among  thefe,  the  membranous  vagina 
belonging  to  the  canal  or  finus  in  the  fuperior  part  of  the  humerus, 
which  whll  be  hereafter  deferibed. 

Some  are  hid  by  the  articulations  themfelves,  and  by  the  capfular 
ligaments,  as  that  belonging  to  the  head  of  the  femur,  called  im¬ 
properly,  ligamentum  teres,  and  the  crucial  ligaments  of-the  tibia. 

The  ligaments  which  ferve  to  connedf  cartilages  wuth  bones,  might 
be  reckoned  among  the  fpecies  of  articular  ligaments  ;  and  of  thefe  feme 
are  proper,  as  thofe  belonging  to  the  femilunar  cartilages  of  the  knee, 
to  the  cartilaginous  trochlea  of  the  @rbit,  &c.  Others  are  common, 
as  all  thofe  to  which  the  inner  articular  cartilages  are  faffened  by 
their  circumferences. 

The  other  ligaments  of  the  firfl:  clafs,  or  thofe  fixed  to  the  bones 
without  any  relation  to  the  articulation,  are  of  two  kinds. 

Some  of  them  are  loofe,  and  ferve  only  to  limit  the  motions  of  the 
bones  :  fuch  as  thofe  v/hich  tie  the  clavicles  to  the  coracoide  apophy- 
fes  ;  thofe  that  go  from  one  clavicle  to  the  other  ;  and  thofe  between 
the  fpinal  apophyfes  of  the  vertebres. 

Some  pf  them  are  tight,  and  ftretched  either  between  the  parts  of 
the  fame  bone,  as  the  ligaments  between  the  acromion  and  cora- 
co'ide  apophyfes,  or  between  feveral  bones  united  together  without 
motion,  as  thofe  that  are  fixed  by  one  extremity  to  the. os  facrum, 
and  by  the  other  to  the  os  ifehium. 

The  ligaments  of  the  fecond  general  clafs,  or  thofe  wffiich  being 
.£xed  to  bones  or  cartilages,  are  likewife  of  ufe  to  other  parts,  are 
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of  two  kinds  ;  fome  of  them  are  fixed  to  the  bor.es  or  cartilages  onfy^ 
and  fome  are  likewife  fixed  to  other  parts,  or  other  parts  are  fixed  to 
them. 

Thofe  of  the  firft  kind  ferve  chiefly  to  inclofe,  check,  limit,  and 
ftrengthen  the  mufcles  and  tendons,  and  fometimes  to  chancre  their 
diredtions. 

The  annular  licraments  are  of  this  kind,  and  they  antiently  had 

O  ^  j  _  ^  J 

their  name  not  fo  much  from  their  figure,  as  from  their  ufe,  which 
IS  much  the  fame  with  that  of  the  rings  through  which  the  reins  of 
a  horfe  pafs ;  for  it  is  after  the  fame  manner,  that  thefe  ligaments, 
bridle  the  tendons  of  many  mufcles,  and  thus  hinder  them  from  ftart- 
ing  from  their  places  in  violent  motions,  and,  in  fome  circumftances, 
change  their  diredbions. 

The  annular  ligaments  are  either  particular  and  fimple,  or  com¬ 
mon,  and  made  up  of  feveral  fingle  ones,  as  we  fhali  fee  of  thofe  of 
the  carpus,  thumb,  he.  Some  of  them  are  like  vaginae  or  (heaths, 
as  thole  on  the  internal  or  flat  fide  of  the  firfl  and  fecond  phalanges  of 
the  fingers. 

Some  of  them  are  only  femi-annular,  as  that  of  the  fuperciliary 
feiflure  of  the  orbit,  when  there  is  a  ligament  there,  and  that  of  the 
feiflure  of  the  fiiperior  cofla  of  the  fcapula. 

To  thefe  mioht  be  referred  the  hytaments  between  the  acromion 
and  coracoide  apophyfis  of  the  fcapula,  and  between  the  os  facrum 
and  os  ifehium,  which  have  been  already  mentioned  in  the  firft 
cjais. 

Thofe  of  the  other  kind,  which  come  under  this  fecond  elafs,  com¬ 
prehend  the  ligaments  fixed  to  other  parts  as  well  as  to  bones,  and 
thefe  again  are  of  two  forts. 

Some  of  them  are  fixed  to  one  or  more  bones,  with  different  de¬ 
grees  of  tenlion,  and  ferve  on  each  fide  for  the  infertion  of  mufcles, 
kipplying,  in  that  refpeib,  the  place  of  bones. 

Of  this  kind  are  the  interofleous  liy-aments  of  the  fore-arm  and  les:, 
the  obturator  ligament,  the  ligament  extended  on  each  fide  of  the 
humerus,  from  the  cervix  to  the  condyles,  the  pofterior  and  lateral 
ligaments  of  the  cervix,  and  the  ligamentary  membranes  of  the  pof- 
terior  foramina  of  the  (js  facrum. 

To  thefe  may  be  added,  the  ligaments  commonly  termed  aponeu- 
rofes  ;  fuch  as  thofe  of  the  temples,  fcapula,  humerus,  ulna,  palm 
of  the  band,  thigh,  leg,  lole  of  the  foot,  &c.  all  which  (hall  be  de-= 
ficribed  in  their  proper  places :  and  they  may  in  general  be  termed  apo¬ 
neurotic  ligaments,  or  ligamentary  aponeurofes,  as  feptg,  ligamentary 
vaginas,  he.  but  they  ought  to  be  carefully  diftinguifhed  from  the 
aponeurotic  membranes  of  the  mufcles  and  tendons,  which  (hall  be.  ■ 
mentioned  hereafter.  The  ligamentum  fufpenforium  of  the  mufeu- 
lus  ftyloglofius  belongs  to  this  elafs. 

Other  differences  of  ligaments  may  be  reduced  from  their  conuft- 
cnce,  folidity,  thicknefs,  fituation,  and  figure^  as  we  (hall  demon- 
ftrate« 
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Some  ligaments  are  alinofl  cartilaginous,  as  thofe  which  furround 
fhe.  head  of  the  radius,  and  the  fmall  head  of  the  ulna,  a  portion  of 
the  orbicular  ligament  of  the  head  of  the  femur,  and  the  annular' 
vaginae  of  the  fingers. 

Some  of  them  have  a  particular  elahicity,  by  which  they  are  capa- 
ble  of  being  extended  by  a,  fufheient  force,  and  of  contradLing  again 
when  left  to  themlelves.  T  his  elafticity  differs  from  that  of  carti¬ 
lages  ;  which  laif  is  hardly  perceivable,  but  by  comprefiing  or  bend¬ 
ing  them  to  a  certain  degree,  it  differs  like  wife  from  that  of  the 
other  ligaments,  being  not  only  very  confiderable  in  living  bodies, 
but  even  remains  fuch  after  death. 

Of  this  kind  are  the  fupercilium  of  the  cotyloid  cavity,  the  liga- 
,ments  which  tie  the  os  hyoides  to  the  flylo.d  apophylis,  the  pofferior 
jc.ervical  ligament,  the  ligaments  which  conneef  the  fliarp  edges  of  the 
fpinal  procelfes  of  the  vertebres  to  one  another,  and  thofe  feated  at 
the  bafes  of  thefe  apophyfes  next  the  great  canal  of  the  vertebres, 
efpecially  .in  the  lumbar. 

7"he  arteries  of  ligaments  are  very  confpicuous  after  a  tolerable 
injedfion,  and  the  branches  of  their  veins  are  fometimes  to  be  feen 
full  of  blood. 

Such  ligaments  as  form  the  Tides  of  cavities  have  numerous  ori¬ 
fices  of  their  arteries  opening  upon  their  internal  furface,  which  keep'' 
it  always  moiff :  if  we  rub  off  that  moiffure,  and  then  prefs  the  liga 
ment,  we  can  fee  the  liquor  ouzing  out  from  fmall  pores,  and  we  can 
force  thin  liquors  injedfed  by  the  arteries  into  the  cavities  formed  by 
ligaments. 

Tlycfe  exhaling  arteries  muft'have  correfponding  inhaling  veins, 
otherwife  the  cavities  would  foon  be  too  full  of  liquor. 

The  generality  of  anatomical  writers  affeit,  that  ligaments  are  in- 
fenfible,  ahd  have  no  nerves.  But  the  violent  pain  felt  on  the  leaft 
motion  of  a  joint  attacked  with  the  rheumatifm  or  gout,  the  excruci¬ 
ating  tortures  occafoned  by  incifions  of  ligaments,  and  by  a  collec¬ 
tion  of  acrimonious  matter  in  a  joint,  Tufficiently  prove  that  they  are 
plentifully  fupplied  with  nerves. 

The  ligaments  which  ferve  to  connedf  the  moveable  bones,  com¬ 
monly  rife  from  the  conjundfion  of  the  epiphyfes  of  one  bone,  and  fali^ 
into  the  fame  place  of  the  other;  or,  where  epiphyfes  are  not,  they 
are  fixed  to  the  cervix,  beyond  the  fupercilia  of  the  articulated  bones  : 
and  after  fuch  a  manner  in  both  cafes,  as  to  include  the  articulation" 
in  a  capfula  or  purfe,  with  this  difference,  depending  on  their  diffe¬ 
rent  motions,  that  where  the  motion  is  only  to  be  in  two  diredfionsj 
the  ligaments  are  ffrongeft  on  thofe  Tides,  towT*rds  which  the  bo-nes 
are  not  moved  ;  and  when  a  great  variety  of  motions  is  defigned 
to  be  allowed,  the  ligaments  are  weaker  than  in  the  former  fort  of  ar¬ 
ticulations,  and  are  nearly, of  the  fame  ffrength  all  round. 

Befides  thefe  common  circular  ligaments  of  the  joints,  there  are  in 
feveral  places  particular  ones,  either  for  the  firmer  conjundlion  of  the 
articulated  bones,  or  for  reftraining  and  confining  the  motion  to  one 
^die,  fuch  as  the  erpfs,  and  lateral  ligaments  of  the  knee,  &c. 
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'  Lio-aments  are  alfo  of  fervice  to  the  bones  iti  feveral  other  rerpefe; 
they  fupply  the  place  of  bones  in  feveral  cafes  to  advantage  :  thus  the 
parts  in  the  pelvis  are  more  iaiely  inpported  below  by  ligamerstSj  than 
they  could  have  beenoy  bone.  Fhe  ligaments  placed  in  the  oval  fora¬ 
mina  of  the  ofia  innominata,  and  betm’een  the  bones  of  the  fore-arrn 
and  leg,  aiford  convenient  attachment  to  miifeles.  Immoveable  bones 
are  mo"re  firmly  connedted  by  them  ;  of  which  the  conjundion  cf  the 
os  facrum  and  ofia  iniiominata  is  an  example-.  They  aitoid  a  focket  for 
moveable  bones  to  play  in,  as  we  likewife  fee  in  the  articulation  of  the 
fcapulawith  the  humerus. 

In  all  ihernoveablearticu]atibns,erpeciaHyof  thofe  perfons  who  end 
their  lives  by  fudden  or  violent  deaths,  we  nnd  a  viicid  lH.|uor,  in 
fo'me  meafure  rdembling  a  liquid  mucilage,  or  the  white  of  an  egg 
well  beat,  which  is  commonly  called  fynovia  j  a  name  given  at  firft 
to  the  difeafe  which  afFecIed  this  part. 

This  liquor  is  contained  in  the  articulations  and  the  ligamentary 
capfules,  which  hinder  it  from  running  out,  it  is  furniihed  chiefly 
by  fmal!  bundles  of  glands  more  or  lefs  flat,  and  known  by  the  name 
of  mucilaginous  glands,  thefe  being  the  organs  through  which  this 
niucilatte  is  conveyed  to  the  I'haod,  It  may  hkciy  ti anfude  ths  ougn 
the  pores  of  the  internal  furface  of  the  capfular  ligaments;  and  part¬ 
ly  is  compofiai  of  an  unduous  matter  prefied  from  he  pinguious 
fublfanccs  liing  near  the. glands  by  the  motion  and  friaion  of  the  ar» 
ticulatcd  bones, 

Thefe  .glands  are  more  or  lefs  of  a  red  colour,  and  of  a  very^  fingu-- 
jfir  ffrudure,  refernbling  fmall  floating  fringes  of  cifferenc  thicknefs 
made  up  of  follicular  or  v'eficuiar  grains,  and  furnifiied  with  a  great 
number  of  vefieis  running  in  veiy  oifFerent  directions.  In  iome 
places  they  appear  like  cliitind;  grains  immoveably  fixed.  They  are 
proportioned  to  the  bones  and  joints,  and  lodged  fo  as  to  be  fecured 
from  violent  fridiions,  chiefly  near  the  edges  of  the  capfules,  or  in 
particular  cavities  contrived  orpurpoied  to  receive  them. 

The  liquor  continually  furni&ed  by  thefe  glands,  mixed  with  that 
which  tranfudes  througii  the  pores  of  the  caplules,  and  perhaps  with 
that  which  ^comes  from  the  fat  molecules,  difiPufed  through  the  arti¬ 
culated  bones  ;  and  its  ufe  is  to  facilitate  their  motions  to  prevent 
them  from  bruifing  each  other,  and  to  keep  their  cartilages  from 


drying  or  wearing  out.  "  .  . 

in  Ihe  particular  defeription  of  each  articulation  wm  fnall  explain 
the  difFerences  of  mucilaginous  glands,  with  refpea  to  their  con¬ 
formation,  iizc,  number,  and  fituation. 

The.  liquor,  which  principally  ferves  to  moiften  the  ligaments  and 
cartilages  of  the  articulations,  is  fupplied  by  thefe  mucilaginous 
o-lands,  wliich  are  commonly  fituated  in  the  joint,  after  fuch  a  man¬ 
lier  as  to  be  gently  prefied,  but  not  deftroyed  by  its"  motion.  By 
this  means,  when ’there  is  the  greatefi;  neceffity  for  this  liquor,  that 
is,  when  the  mofi  frequent  motions  are  performed,  the  greateft 
Cjuantity  of  it  mufi:  be  feparated.  Thefe  glands  are  foft  and  pap¬ 
py,  and  are'mofliy  of  the '  conglomerate  kind,  or  a  great  quantity 
©f  fiiyall  glandules  are  wrapt  up  in  one  comoion  membpne.  Their 
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excretory  ducEls  are  long,  and  hang  loofe  like  To  many  fringe?^ 
'■u'ithin  the  articulation  ;  which,  by  it3  motion  and  preffure,  prevents 
oblh  udlions  in  the  body  of  the  gland  or  its  excretories,  and  promotes 
the  return  of  this  liquor,  when  fit  to  be  taken  up  by  the  abforbent 
yeflels,  which  muftbe  done  in  the  joints,  as  w^eli  as  in  theother  cavities 
of  the  body  ;  and  at  the  fame  time  the  prefTure  on  the  excretory  dudfs 
hinders  a  fuperfiuous  fecretipn,  while  the  fimbriated  difpofition  of 
thefe  excretorics  does  not  allow  any  of  the  fecreted  liquor  to  pafs  by 
a  retrograde  motion  by  thefe  canals  towards  the  glands,  as  Cowper 
has  juffly  remarked.  ^ 

Befides  thefe  conglomerate  glands,  we  meet  fometimes  with  fmall 
fimple  folliculi,  oblerved  by  Morgagni,  that  are  full  of  liquor. 

On  preffing  any  of  thefe  glands  with  the  finger  one  can  fqueei^e 
out  of  their  excretories  a  mucilaginous  hquor,  wdiich  fomewhat  re- 
fembles  the  white  of  an  egg  or  ferum,  but  is  manifeftly  of  a  faltifh 
taffe.  It  does  not  coagulate  by  heat,  as  the  ferum  does|  but  turns 
firfl  thinner,  and  when  evaporated  leaves  only  a  thin  fait  film.  Dif¬ 
ferent  falts  have  much  the  fame  effedf  on  it  as  on  the  other  juices  of 
bur  body  ;  for  acids  coagulate,  and  alkalies  attenuate  it.  The  quan¬ 
tity  of  this  mucilage,  conflantly  fupplied,  muff  be  very  confiderabie, 
iince  v/e  fee  what  a  plentiful  difcharge  of  fynovia  follows  a  wound 
or  ulcer  of  any  joint,  the  mucilaginous  liquor  of  which  is  extremely 
troublefome. 

The  veffels  which  fupply  liquors  for  the  fecretion  of  this  mucilage, 
and  the  veins  which  return  the  blood  remaining  after  the  fecretion, 
are  to  be  feen  without  any  preparation  ;  but  after  a  tolerable  injedfioji 
of  the  arteries,  the  glands  are  covered  with  them. 

In  a  found  (fate  we  are  not  confeious  of  any  fenfibility  in  thefe 
glands ;  but  in  fome  cafes  when  they  inflame  and  fuppurate,  the 
moff  racking  pain  is  felt  in  them  :  a  melancholy  though  fure  proof 
that  they  have  nerves. 

Thefe  mucilaginous  glands  are  commonly  lodged  in  a  cellular 
fubftance  j  Vv'hich  is  a!fo  to  be  obferved  in  other  parts  of  the  caofule, 
formed  by  the  ligaments  of  the  articulation,  and  contains  a  pingui- 
ous  matter,  that  muff  neceffarily  be  attenuated  and  forced  through 
the  including  membranes  into  the  cavity  of  the  joint  by  the  preflure 
which  it  fufrers  from  the  moving  bones. 

if  then  the  oil  is  conveyed  from  this  cellular  fubfiance,  and  if  the 
attenuated  marrow  pafles  from  the  cancelli  of  the  bones  by  the  large 
"pores  near  their  extremities,  or  in  their  cavities,  and  tranfudes 
through  the  cartilages  into  the  articulations,  which  it  may  when  af- 
fifled  by  the  conftant  heat  and  adlion  of  the  body,  more  eafily  do, 
than  when  it  efcapes  through  the  compact  fubflance  of  the  bones 
in  a  fkeleton  :  if  this  oil  is  fent  to  a  joint,  and  incorporated 
W’ith  the  mucilage,  and  with  the  fine  lymph  that  is  conflantly  oiizing 
out  at  the  extremities  bf  the  fmail  arteries  diflributed  to  the  liga¬ 
ments,  one  of  the  fitteft  liniments  imaginable  muft  be  produced  ; 
for  the  mucus,  diluted  by  the  lymph,  contributes  greatly  to  its  iu- 
l^ricity,  and  the  oil  preferves  it  from  hardening.  Mow  well  fuch 
‘  ’  a  mix- 
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a  mixture  ferves  the  purpofe  it  i&defigned  for,  Boyle,  tells  us  he  ex¬ 
perienced  in  working  the  air-pump  ;  for  the  fucker  could  be  moverl 
with  much  lefs  force  after  being  moidened  with  water  and  oil  than 
when  he  ufed  either  one  or  the  other  ot  thefe  liquors.  And  no 
doubt  every  one  at  nrft  view  will  allow  the  diluted  mucilage  to  be 
much  preferable  to  firnple  water.  I'he  fynovia,  as  this  liquor  is 
‘compofed  of  oil  and  mucilage,  will  theierore,  while  in  a  found  ftate, 
jeffedtually  preferve  all  the  parts  concerned  in  the  articiilation  foft  and 
flexible,  and  will  make  them  Aide  eafily  on  each  other,  by  which 
their  mutual  detrition  and  over-heating  may  be  prevented,  in  the 
manner  daily  pradljled  in  coach  and  cart  wheels,  by  lubricating  them 
with  greafe  and  tar. 

After  the  liquor  of  the  articulations  becomes  too  thin  and  unfer- 
viceable,  by  being  conllantly  poundedo.and  rubbed  between  the  movr 
ing  bones,  it  is  re-affumed  into  the  mafs  ot  blood  by  the  abforbent 
yeffels,. 

When  the  fynovia  is  not  rubbed  between  the  bones;  and  fome- 
times  y/hen  the  head  of  a  bone  has  been  a  long  time  out  of  its  cavity, 
this  liquor  fills  up  the  place  of  the  bone,  and  hinders  its  reduction  ; 
Of  if  a  joint  continues  long  unmoved,  the  fynovia  cements  the  boiies, 
and  oQcafions  a  true  anchyiofis.  it  this  fluid  becomes  acrimonious,  as 
frequently  happens  in  theWenereal  difeafe,  fcurvy,  and  fcrophula,  it 
erodes  th.e  cartilages  and  bones.  If  leparated  in  too  Imall  a  quantity, 
the  joint  becomes  ftifF,  and  when  with  difficulty  it  is  moved,  a  cracking 
node  is  heard,  as  people  advanced  in  years  frequently  experience. 
If  the  mucilage  and  lymph  arc  difpoied  in  too  great  a  quantity,  and 
the  abforbent  -yefiels  do  not  perform  their  office  tufficiently,  they  may 
occaiion  a  dropfy  of  the  joints.  From  this  fame  caufe  alio  the  liga¬ 
ments  are  often  fo  much  relaxed,  as  to  make  the  conjundlion  of  the 
bones  very  weak  ;  whence  arife  luxations  from  an  internal  caufe, 
which  are  eafily  reduced^  but  difficult  to  be  cured,  firequently, 
w'hen  fuch  a  fuperfluous  quantity  of  this  liquor  is  pent  up,  it  becomes 
very  acrid,  and  occafions  a  train  of  bad  fymptoms  ;  fuch  as  fweliing 
and  pain  of  the,  joints,  finuous  ulcers,  frotten  bones,  immobilitj 
of  the  joints,  an  atrophy  of  the  whole  body,  hedlic  fevers,  &c, 

O  S'  T  E  O  G  R  A  P  H  Y, 

word  fKeleton  is  ufed,  by  anatom ifts  to  fignify  the  bones  of 
^  animals  connedfed  together,  after  the  integuments,  mufcles, 
yifcera,  glands,  nerves,  and  vefTels,  are  removed. 

The  human  fkeleton  is  divided  into  the  head,,  trunk,  fup.erjor  and 
Inferior  extremities. 

The  head  is  all  that  globular  part  which  is  fitiiated  above  the  firfi: 
vertebre  of  the  neck,  and  therefore  comprehends  the  fkull,  and  the 
bones  of  the  face. 

The  fkull  forms  a  vaulted  gavityfor  lodging  and  def|qding  the 

brain 
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brain  and  cerebellum  with  their  membranes,  veflels,  and  nerves. 
Its  cavity  is  proportionable  to  its  contents,  hence  it  is  neither  fo  broad 
or  deep  at  its  fore  part,  in  which  the  anterior  lobes  of  the  brain  are 
lodged,  as  it  is  behind,  where  the  large  pofterior  lobes  of  the  brain, 
and  the  whole  cerebellum,  are  contained.  Its  rounddh  figure^ 
which  renders  it  mure  capacious,  and  better  able  to  defend  its  con¬ 
tents  from  external  injuries,  is  chiefiy  owing  to  the  equal  preffure  of 
thefe  contained  parts,  as  they  grow  and  increafe  before  it  is  entirely 
ojlified  :  the  fides  are  however  fomewhat  deprefled  by  the  powerful 
adfion  of  the  temporal  mufcles,  vvhich  hinder  the  uniform  protrufioii 
of  the  bones.  In  children,  whofe  mufcles  have  not  adfed  much,  and 
confequently  have  not  had  great  efFeft  on  the  bones,  this  depreffion  is 
not  fo  remarkable  ;  and,  on  that  account  the  head  in  them  is  muclt 
rounder  than  in  adults.  Thefe  natural  caufes  differently  difpofed  in 
different  fubjedfs,  caufe  a  great  variety  in  the  fhapes  of  ffulls,  which 
is  hijl  further  encreafed  by  the  different  management  of  the  heads  of 
infants,  as  Vefalius  obferves.  This  flatnefs  of  the  Tides  of  the  fkuli 
is  attended  with  two  advantages ;  our  fphere  of  vifion  is  enlarged, 
and  our  ears  are  more  advantageoufly  fituated  for  receiving  a  greater 
quantity  of  found,  and  are  lefs  expofed  to  injuries. 

The  external  furface  of  the  upper  part  of  the  fkuli  is  very  fmooth, 
being  only  covered  with  the  periofteum,  the  common  covering  of  all 
bones,  i.i  this  part  called  the  pericranium,  the  thin  frontal  and  occipital 
mufcles,  their  tendinous  aponeurofes,  and  with  the  common  integu¬ 
ments  of  the  body  :  the  external  furface  of  its  lower  part  has  .nume¬ 
rous  ridges,  depreffions,  and  holes,  which  ferve  for  the  attachment 
'of  the  mufcles  connedied  thereto,  ai)d  allow  a  fafe  paffage  for  its  veffels 
and  nerves. 

The  interna]  furface  is  fmooth,  except  where  the  veffels  of  the 
dura  mater  have  made  indentations  therein,  before  the  bones  were 
perfectly  offihed.  Hence  in  performing  the  operation  of  the  trepan, 
furgeons  fliould  faw  through  and  raife  the  bone  with  the  utmoft  cau¬ 
tion,  leaft  they  wound  thefe  veffels.  In  Tome  'fkulls,  in  this  part' 
v.'e  alfo  fee  feveral  pits  of  different  fizes  and  fhapes,  which  feern  to 
be  formed  from  the  luxuriancy  of  fome  particular  part  of  the  brain  ; 
and  in  thefe  places  the  fkuli  is  commonly  fo  thin,  that  it  is  almoff, 
nay,  fometimes,  quite  diaphanous,  the  two  tables  being  clofely' 
compacled  without  the  incervention  of  the  diploe,  the  want  whereof 
is  fupplied  by  veffels  larger  than  common,  which  pafs  from  the  dura 
mater  into  a  great  many  fmall  foramina  obfervable  in  the  pits,  which 
afford  another  reafon  why  furgeons  ought  to  faw  cautioufly  and  flow*- 
ly  through  the  external  table  of  the  fKuIl,  in  performing  the  opera¬ 
tion  of  che  trepan,  fuice,  in  fu.ch  a  patient,  the  dura  mater  and  brain 
may  be  injured,^  before  the  inllrument  has  penetrated  the  common 
depth  of  a  table  of  the  fl:ull.  The  internal  bafe  of  the  fkuli  is  very 
unequal,  for  containing  the  feveral  parts  and  appendages  of  the  brain 
and  cerebellum,  and  allowing  paffage  and  defence  to  the  veffels  and 
nerves  that  enter  or  pafs  out  from  thefe  parts. 

*  V 


The 
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The  fkull  is  for, rued  -by  an  affemblage  of  eight  bones,  each  com^ 
pofed  of  twodaminai  or  tables,  one  of  which  is  externa],  and  the  other  • 
internal.  This  latter  is  called  vitrea,  bccaufe  it  is  thin,  and  friable 
as  glafs.  Between  thefe  two  tables  there  is  a  fpongy  fubffance  called 
the  diploe,  which  is  not  of  the  fame  thicknefs  thro’  the  whole  fkull  5 
for  in  fome  parts  it  runs  but  thin,  and  in  others  it  is  not  to  be  met 
with  at  all.  It  is  much  of  the  fame  textuie  as  the  cancelli  of  the  other 
bones,  and  contains  likewife  a  medullary  juice,  with  numerous  ra¬ 
mifications  of  fanguineous  veffels  fpread  on  them  :  but  fometimes  in 
old  flculls  the  diploe  is  fo  obliterated,  that  fcarce  any  vefciges  are  left. 
Often  a  colleaion  of  matter  is  found  in  the  diploe,  either  from  inter¬ 
nal  or  external  caufes. 

The  os  rrontis  forms  the  whole  fore-part  of  the  vault  ;  the  two  ofTa 
parietalia  form  the  upper  and  middle  part  of  it;  the  ofia  temporum 
corapofe  the  lower  part  of  the  fides ;  the  os  occipitis  makes  the  whole 
hinder  part,  and  fome  of  the  bale  3  the  os  ethmoides  is  placed  in  the 
fore-part  of  the  bafe  ;  and  the  os  fphenoides  in  the  middle  there¬ 
of. 

Thefe  bones  are  connecfed  together  by  five  futures  ;  the  names  of 
which  arc  the  coronal,  laindoidal,  lagitcai,  and  the  two  fi^uamous* 

The  coronal  future  is  extended  over  the  head,  from  within  an 
inch,  or  fo,  of  the  external  canthus  of  one  eye,  to  the  like  diftance 
from  the  other;  which  being  near  the  place  where  the  ancients  wore 
their  laureat  crowns  or  garlands,  this  future  from  hence  got  us  name. 
Though  the  indentations  of  this  future  are  confpicuous  in  its  upper 
part,  yet  an  inch  or  more  of  its  end  on  each  fide  has  none  or  them, 
being  fquamous  and  fmooth  there. 

The  lambdoidal  future  begins  fame  way  below,  and  farther  back 
than  the  vertex  or  crown  of  the  head  :  whence  its  two  legs  are 
fl retched  obliquely  downwards,  and  to  each  fide  in  the  form  of  the 
Cjlreek  letter  A,  and  are  novv  generally  laid  to  extend  themfelves  to 
the  bafe  of  the  fkull  :  but  formerly  anatomifts  reckoned  the  proper 
lambdoidal  future  to  terminate  at  the  fquamous  futures,  and  what  is 
extended  at  an  angle  down  from  each  fide,  where  the  indentations 
pte  lefs  conf|ficuous  than-  in  the  upper  part  of  the  future  they  called 
,the  additamentum  of  the  lambdoidal  future. 

This  future  is  fometimes  very  irregular,  being  made  up  of  a  great 
number  of  fmall  futures,  which  furround  fo  many  little  bones  that 
are  generally  larger  and  more  confpicuous  on  the  external  lurface  of 
the  Seal],  than  internally.  Tire fe  bones  are  generally  called  trique- 
tra,  or  wormiana;  but  fome  other  name  ought  to  be  given  them,  for 
they  are  not  always  of  a  tfiangular  figure,  and  have  been  deferibed  by 
older  anatomifts  than  Olaus  Wormius. 

Their  formation  is  owing  either  to  a  greater  number  of  points  of 
oiTibcation  than  uiiiaj,  or  to  the  bones  of  the  ikulh  not  extending 
their  oftification  far  enough,  or  quick  enough  ;  whence  the  unoffified 
interfiice  begins  a  feparate  oflilicaiion  in  one,  or  perhaps  more  points, 
and,  being  extended,  forms  fo  many  diftinft  bones,  as  there  were 

points^ 
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points,  which  are  indented  into  the  other  large  bones,  and  into  each 
other.  Ofla  triquetra  have  been  found  in  other  fututes,  and  fome- 
tirnes  only  in  one  table  of  the  ikull,  by  Ruyfch,  Vefalius,  Pauw, 
Huiiauld,  Le  Sue,  and  others,  which  confirms  the  truth  of  the  above 
account  of  their  formation. 

The  fagittal  future  is  placed  longitudinally  in  the  middle  of  the  upper 
part  of  the  fkull,  and  commonly  terminates  at  the  middle  of  the  coronal, 
and  of  the  iambdoid  futures,  between  which  it  is  faid  to  be  placed  like 
an  arrow  between  the  ftring  and  the  bow.  However,  this  future  is 
frequently  continued  through  the  middle  of  the  os  frontis,  down  to 
the  root  of  the  nofe,  w'hicn  is  laid  by  Riolan,  to  happen  oftener  in 
women  than  in  men  5  but  others,  as  Vefalius,  alledge,  that  it  is  to 
be  met  with  more  frequently  in  male  fkulls.  Pauw,  Vefalius,  and 
Heifter,  have  delineated  and  defcribed  the  fagittal  future,  fometimes 
dividing  the  occipital  bone  as  far  down  as  the  great  hole  thro’  which 
the  medulla  fpinalis  pafTes. 

In  fome  old  flculls  there  is  fcarce  any  veftige  of  any  of  the  'three 
futures  now  defcribed.  In  other  heads,  one  or  two  of  the  futures 
only  difappear,  but  there  appears  no  reafon  for  thinking  them  dif- 
pofed  in  fuch  different  manners  in  fkulls  of  different  Ihapes,  as  Hip¬ 
pocrates  and  Galen  alledge  they  are. 

The  fquamous  aggl urinations, ^  or  falfe  futures,  are  one  on  each 
fide,  a  little  above  the  ear,  of  a  femi-circular  figure,  formed  by  the 
lower  lapping  (like  one  feat  on  another)  of  the  upper-part  of  the 
temporal  bones,  on  the  lower  part  of  the  parietal,  where  in  both 
bones  there  are  a  great  many  fmall  rifings  and  furrows,  which  are 
indented  into  each. other;  though  thefe  inequalities  do  not  appear 
till  the  bones  are  feparated.  in  fome  fkulls,  indeed,  the  indentations 
here  are  as  confpicuous  externally  as  in  other  futures ;  and  what  is 
commonly  called  the  pofterior  part  of  this  fquamous  future,  always 
has  the  evident  ferrated  form,  and  therefore  is  reckoned  by  Columbus, 
and  Dionis  as  a  diftindl  future,  under  the  name  of  the  additamen- 
tum  pofterius  futurae  fquamofs.  Le  Sue  has  feen  two  fquamous  fu¬ 
tures  on  the  fame  temple,  with  a  femi-circular  piece  of  bone  between 
them. 

We  ought  here  to  remark,  that  the  true  fquamous  future  is  not 
confined  to  the  conjundlion  of  the  temporal  and  parietal  bones,  but 
is  made  ufe  of  to  join  all  the  edges  of  the  bones  on  which  each  tem¬ 
poral  niufcle  is  placed  ;  for  the  two  parts  of  the  fphenoidal  future, 
which  are  continued  from  the  anterior  end  of  the  common  fquamous 
future  juft  now  defcribed,  of  W'hich  one  runs  perpendicularly  down¬ 
wards,  and  the  other  horizontally  forwards,  and  alfo  the  lower- part 
of  the  coronal  future  already  taken  notice  of,  tnay  be  juftly  faid  to 
appertain  to  the  fquamous  future.  The  manner  in  which  this  fort  of 
future  is  formed  at  thefe  places,  is,  in  the  opinion  of  the  celebrated 
Monro,  that  by  the  adtion  of  the  ftrong  temporU  mufcles  on  one  fide, 
and  by  the  preffure  of  the  brain  on  the  other,  the  bones  are  fo  thin, 
that  they  have  not  furfaces  large  enough  oppofed  to  each  other  to  ftop 
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the  extenfion  of  their  fibres  in  length,  and  thus  caiife  the  common 
lerrated  appearance  of  futures  before  explained  ;  but  the  narrow 
edge  of  the  one  bone  Hides  over  the  other.  The  fquamous  form  -is 
alfo  more  convenient  here,  becaule  fuch  thin  edges  of  bones  when 
accurately  applied  one  to  another,  have  fcarce  any  rough  furface  to 
ob/frucf  or  hurt  the  mufcle  in 'its  contraddion,  which  is  Hill  further 
provided  for,  by  the  manner  of  laying  tliefe  edges  on  each  other;  for 
in  viewing  their  outdide,  vre  fee  the  temporal  bones  covering  the 
fphenoidal  and  parietal,  and  this  laft  fupporting  the  fphenoidal,  while 
both  mount  on  the  frontal ;  from  which  difpofitiorj  it  is  evident,  that 
while  the  temporal  mufeie  i^s  contracting,  which  is  theonlv  time  it 
prefles  ftrongly  in  its  motion  on  the  bones,  its  fibres  Hide  eafily  over 
the  external  edges.  Another  advantage  ftill  in  this  is,  that  all 
this  bony  part  is  made  (tfonger  by  the  bones  thus  fupporting  each 
other. 


The  bones  of  the  (kull  are  joined  to  thefeof  the  face,  byfchynde« 
Jefis  and  futures.  The  fchyndelefis  is  ni  the  partition  of  the  nofe. 
The  futures  laid  to  be  common  to  the -cranium  and  face  are  five,  viz. 
the  ethmoidal,  Iphenoidal,  traniVerse,  ajid  two  zygomatic.  Parts, 
however,  of  therfe  futures,  are  at  the  jundfion  of  only  the  bones  of 
the  fkulL  , 

The  ethmoidal  and  fphenoidal  futures  furroun'd  the  bones  of  thefe 
names,  and  in  fome  places  help  to  make  up  other  futures,  particular- 
3y  the  fquamoLis  and  tranj'Verfe  ;  and  in  other  parts  there  is  but  one 
future  cornnu^n  to  thefe  two  bones. 

The  tranfverfe  future  is  extended  quite  acrofs  the  face,  from  the 
external  canthus  of  one  orbit  to  the  fame  place  of  the  other,  by  fink¬ 
ing  from  the  canthus  down  theoutfide  of  the  orbit  to  its  bottom,  then 
mounting  on  its  infide,  it  is  continued  from  the  root  of  the  nofe, 
down  the  internal  part  of  the  other  orbit,  and  rifes  up  again  on  its 
outfide  to  the  other  canthus.  It  maybe  here  remarked,  that  there 
are  fome  interruptions  of  this  future  in  the  courfe  I  have  deferibed, 
for  the  bones  are  not' contiguous  every  where,  but  are  feparated,  to 
leave  holes  and  apertures,  which  will  be  fpoken  of  hereafter. 

The  zygomatic  futures  are  one  on  each  fide,  being  iliort,  and 
fianting  from  above  obliquely  downwards  and  backwards,  to  join  a 
procefs  of  the  cheek  bone  to  one  of  the  temporal  bones,  w^hich  ad« 
vances  towards  the  face;  fo  that  the  two  procefies  thus  united,  form 
a, fort  of  bridge,  under  which  the  temporal  mufcle  pafies  5  on  which 
account  the  proceffes  and  future  joirdng  them,  have  been  called 


zvffotnatic, 

y  O 

It  rnufl  be  obferved,  that  the  indentations  of  the  futures  do  not  ap¬ 
pear  on  the  infide  of  the  cranium,  by  much  fo  f  rong  as  on  the  out- 
fide;  but  the  bones  feem  almofi  joined  la  a  freight  line:  nav,  in 
fome  fkulls,  the  internal  furface  is-found  intire,  while  the  futures  are 
manifeft  without;  which  may  poffibly  be  owing  to  the  lefs  extent  of 
the  concave,  than  of  the  convex  furface  of  the  cranium,  whereby  the 
fibres  of  the  internal  fide  would  be  f  retched  farther  out  at  the  edges  of 
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the  bones,  tlian  theexteriorones,  if  they  were  not  refifted.ThereGdances 
are  the  fibres  of  the  oppofite  bone,  the  parts  within  the  fltull,  and  the 
diploe,  of  which  the  laft  being  the  weakeff,  the  moft  advanced  fibres 
run  into  it,  and  leave  the  contigutjus  edges  equal,  and  more  ready  to 
unite  :  whereas  theferrated  edges  of  the  externa!  table  have  fpace  enough 
for  their  admiffion  between  the  fibres  of  the  oppollte  bone,,  and  there¬ 


fore  remain  of  the  indented  form,  and  are  lefs  liable  to  the  concretion, 
whereby  the  futures  are  obliterated,  as  Hiinauld  obferves.  Ey  this 
mechanifmj  there  is  no  rifk  of  the-fharp  points  of  the  bones  growing 
inwards,  fince  the  external  dentatcd  fibres  of  each  of  the  conjoined 
bones  reft  on, the  internal  fmooth  edged  table  of  the  other ;  and  ex¬ 
ternal  forces  applied  to  thefe  parts  are  ftrongly  refified,  becaufe  the  fu¬ 
tures  cannot  yield,  unlefs  the  ferrated  edges  of  one  bone,  and  the 
plain  internal  plate  of  the  other  are  broken. 

The  advantages  of  the  i’urures  of  the  craniiiGi  are :  i.  That  this 
capfula  is  more  eafiiy  formed  and  extended  into  a  fpherical  figure, 
than  if  it  had  been  oiie  continued  bone.  2.  That  the  bones  w'hich  are 
at  fume  dilfance  from  each  other  at  birth,  might  then  yield,  and 
allow  the  head  a  change  of  fhape,  accommodated  to  the  pafTage  it  is 
engaged  in.  Whence  in  hard  labours  the  bones  of  the  cranium, 
inifead  of  being  only  brought  into  contadf,  are  fometinies  made  to 
mount  one  on  another!  q  It  is  ailedged,  that  through  the  futures 
there  is  a  tranfpiration  of  ficams  from  the  brain,  which  was  the  old 
dodfriae,  or  fome  communication  of  the  veflels  without,  and  of  thofe 
within  the  ilcull,  larger  here  than  in  any,  other  part  of  the  cranium, 
according  to  fome  moderns  ;  and  therefore  cupping  glaffes,  fomenta¬ 
tions,  cacaplafms,  cephalic  plaifters,  biifiers,  are  applied,  and  ifiues 
are  coroded  or  cut  in  the  head,  at  thofe  places  where  the  futures  are 
longeft  in  forming,  and  where  the  coiuleclion  of  tiie  bones  is  after¬ 
wards  loofe,  for  the  cure  of  a  phrenfy,  madnefs,  inveterate  head- 
ach,  e.niiepfy,  apoplexy,  and  other  difeafes  of  the  head.  The  fa¬ 
vourers  of  the  dodtrine  of  tranfpiration,  or  communication  of  the 
vefTels  at  the  futures,  endeavour  to  fupport  it  by  obiervations  of  per- 
foDS  fubjedt  to  head-achs,  which  caufe  death  from  the  futures  being 
too  clofely  united.  4.  That  the  dura  mater  may  be  more  firmly  fuf- 
pended  by  its  procefTes,  which  inilnuate  themfeives  into  this  conjunc¬ 
tion  of  the  bones;  for  doing  this  equally,  and  where  thegreateli:  nc*- 
ceffity  of  adhefion  is^  the  futures  are  difpofed  at  nearly  equal 
diftances,  and  the  large  refervoirs  of  blood,  the  finufes,  afe  under 
or  near  them.  5.  That  fradtures  might  be  prevented  from  reaching 
fo  far  as  they  would  in  a  continued  bony  fubftance.  6.  That  the 
connedlion  at  the  futures  being  capable  of  yielding,  the  bones  might 
be  allowed  to  feparate,  which  has  given  great  relief  to  patients  fforn 
the  violent  fymptoms  they  had  before  this  reparation  happened  : 
and  it  Teems  reafonable  to  believe,  that  the  opening  of  the  lutures 
was  of  great  benefit  to  feveral  others,  who  were  rather  judged  t )  have 
been  hurt  by  it;  for  we  muft  think,  that  the  confequences  of,  fuch 
a  force  adling  on  the  brain,  as  was  capable  of  thrufling  the  bones 
afundetj xniuff  have  been  fatal,  unlefs  it  had  been  thus  yielded  to. 

*  E  2  Having 
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Having  gone  through  the  general  {lru<Sl;ure  of  the  ilcull,  we  next 
proceed  to  confider  the  feveral  bones  in  particular. 

The  Os  pRONTishas  its  name  from  its  being  the  only  bone  of  that 
part  ot  the  face  we  call  the  forehead,  though  it  reaches  a  good  deal 
further.  It  has  fome  refemblaiice  in  fliape  to  the  fhell  of  the  concha 
bivalvis,  commonly  called  the  cockle  ;  for  the  greateft  part  of  it  is 
convex  externally,  and  concave  internally,  with  a  ferrated  circular 
edge;  while  the  frnalier  part  has  proceffes  and  depreilions,  which 
make  it  of  an  irregular  figure. 

The  external  furface  of  the  os  frontis'is  fmooth  at  its  upper  convex 
part ;  but  feveral  proceffes  and  cavities  are  obfervable  below  %  for, 
at  each  angle  of  the  orbit,  the  bone  projedfs  out,  to  form  four  pro¬ 
ceffes,  two  internal  and  as  maiiy  external ;  which,  from  their  fitu- 
ation,  may  well  enough  be  named  angular.  Between  the  internal 
and  external  angular  proceffes  of  each  fide,  an  arched  ridge  is  ex¬ 
tended,  on  which  the  eye  brows  are  placed.  Very  little  above  the 
internal  end  of  each  of  thefe  fuperciliary  ridges,  a  protuberance  may 
be  remarked  in  moff  (Iculls,  where  there  are  large  cavities,  called  fi- 
nuffes,  within  the  bone  ;  of  which  we  fnall  treat  hereafter.  Betwixt 
the  internal  angular  proceffes,  a  fmail  procefs  arifes,  which  forms 
fome  fiiare  of  the  nofe,  and  thence  is  named  nafal.  Some  have  ob- 
ferved  a  protuberant  part  on  the  edge  of  the  bone  behind  each  exter¬ 
nal  angular  procefs,  which  they  call  temporal  proceffes ;  but  thefe 
are  inconfiderablc.  From  the  upper  part  of  the  fuperciliary  ridges, 
the  frontal  bone  runs  a  great  way  backwards ;  which  parts  may  juftly 
be  called  orbitar  procefles.  Thefe,  contrary  to  the  reft  of  this  bone, 
are  concave  externally,  for  receiving  the  globes  of  the  eyes,  with 
their  mufcles,  fat,  &c. 

In  each  of  the  orbitar  proceffes,  behind  the  middle  of  the  fuperci  - 
liary  ridges,  a  confiderable  finuofity  is  obferved,  where  the  glan- 
dula  innominata  Galeni,  or  lachrymalis,  is  lodged.  Behind  each  in¬ 
ternal  angular  procefs,  a  fmail  pit  may  be  remarked,  where  the  car¬ 
tilaginous  pully  of  the  mufculus  obliquus  'major  of  the  eye  is  fixed. 
Betwixt  the  two  orbitar  proceffes,  there  is  a  large  difeontinuation  of 
the  bone,  into  which  the  cribriform  part  of  the  os  ethmoides  is  in- 
cafed.  The  frontal  bone  has  frequently  little  caverns  formed  in  it 
here,  where  it  is  joined  to  the  ethmoid  bone.  Behind  each  external 
angular  procefs,  the  furface  of  the  frontal  bone  is  confiderabiy  de- 
preffed  where  part  of  the  temporal  mufcle  is  placed. 

T  he  foramina,  or  holes  obierviibie  on  the  external  furface  of  the 
frontal  bone,  are  three  in  each  fide.  One  in  each  fuperciliary  ridge, 
a  little  removed  from  the  middle  towards  the  nofe,  through  which  a 
twig  of  the  ophthalmic  branch  of  the  fifth  pair  of  nerves  paffes  out 
of  the  orbit,  with  a  fmail  artery  from  the  internal  carotid,  to  be  di- 
ffributed  to  the  integuments  and  mufclesof  the  forehead.  Thefe  veffels, 
in  fome  fkulls,  make  furrows  in  the  os  frontis,  efpecially  in  the  bones 
of  children,  as  has  alfo  been  obferved  by  Ruyfch  of  another  confide¬ 
rable  veffel  of  this  bone  near  its  middle,  and  therefore  vve  ou2:ht  to 

beware 
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beware  of  tranfverfe  incifions  on  either  fide  of  the  os  frontis,  which 
may  either  open  the  veffels  or  hurt  the  nerves,  while  they  are  yet  in 
part  wuthin  the  bone  5  for  when  velfels  are  thus  wounded,  it  is  dif¬ 
ficult  to  ftop  the  hsemorrhage  ;  becaufe  the  adhefion  of  part  of  the 
artery  to  the  bone  hinders  its  contradlion,  and  confequently  fhyptics 
can  have  little  effedf  ;  the  fides  of  the  furrow  keep  off  comprefling 
fubftances  from  the  artery;  and  we  could  wifh  to  fhun  cauteries  or 
efcharotics,  becaufe  they  make  the  bones  carious  ;  and  nerves,  when 
thus  hurt,  fometimes  produce  violent  fymptoms.  But,  to  return  to 
the  fuperciliary  foramina,  we  muft  remark,  that  often  a  notch  only  is 
to  be  feen,  nay,  in  fome  fkulls,  fcarce  a  veftige  of  this  is  left;  in 
others,  both  hole  and  notch  are  obfervable,  w^hen  the  nerve  and  ar¬ 
tery  run  feparately.  Frequently  a  hole  is  found  on  one  fide,  and  a 
notch  on  the  other  ;  at  other  times  two  holes  are  to  be  feen  ;  or 
there  is  a. common  hole  without,  and  two  diftindf  entries  internally. 
The  reafon  of  this  variety  of  a  hole,  notch,  depreffion,  or  fmooth- 
nefs  in  the  fuperciliary  ridge,  is  the  different  length  and  tenfion  of 
the  nerves  and  veiTels ;  the  Ihorter  they  are,  the  more  they  are  funk  in 
the  bone  as  it  grows.  Near  the  middle  of  the  infide  of  each  orbit, 
hard  by,  or  in  the  tranfverfe  future,  there  is  a  fmali  hole  for  the 
paffage  of  the  nafal  twig  of  the  firft  branch  of  the  fifth  pair  of  nerves, 
and  a  branch  of  the  ophthalmic  artery.  This  hole  is  fometimes  en¬ 
tirely  formed  in  the  os  frontis  ;  in  other  (kails,  the  fides  of  it  are 
compofed  of  this  laft  bone,  and  of  the  os  planum.  It  is  commonly 
known  by  the  name  of  orbitarium  internum,  though  anterius  fhould 
be  added,  becaufe  of  the  next,  w^hich  is  commonly  omitted.  This, 
w'hich  may  be  called  orbitarium  internum  pofterius,  is  fuch  another 
as  the  former  ;  only  fmaller,  and  about  an  inch  deeper  in  the  orbit : 
through  it  a  fmali  branch  of  the  ocular  arterv  paffes  to  the  nofe.  Be- 
fiJes  thefe  fix,  there  are  a  great  number  of  fmali  holes  obfervable  on 
the  outer  furface  of  this  bone,  particularly  in  the  tv/o  protuberances 
above  the  eye-brows.  Moft  of  thefe  penetrate  no  further  than  the 
finuffes,  or  than  the  diploe  if  the  finuffes  are  wanting;  though  fome¬ 
times  this  bone  has  been  obferved  fo  perforated  by  a  vafi;  number  of 
thefe  fmali  holes,  that  placed  between  the  eye  and  a  clear  light,  it 
appeared  like  a  fieve.  in  the  orbit  of  the  generality  of  (keletons,  we 
may  obferve  one,  two,  or  more  holes,  w’^hich  will  allow  a  paffage  to 
a  hog’s  briftle  through  the  (kuli.  The  place,  fize,  and  number  of 
thefe  are  however  uncertain  :  they  generally  ferve  for  the  transmiflioii 
of  fmali  arteries  or  nerves. 

The  internal  furfiice  of  the  os  frontis  is  concave,  except  at  the 
orbitar  proceffes,  which  are  convex,  to  fupporc  the  anterior  lobes  of 
the  brain.  This  furface  is  not  fo  fmooth  as  the  external  ;  for  the 
larger  branches  of  the  arteries  of  the  dura  mater  make  fome  furrows 
in  its  fides  and  back  parts.  The  finuofities,  from  the  luxuriant  riff 
ings  of  the  brain,  mentioned  when  defcribing  the  general  ftrudfure  of 
the  fkull,  are  often  very  obfervable  on  its  upper  part  ;  and  its  lower 
and  fore  parts  are  marked  with  the  cohtorfions  of  the  anterior  lobes 
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of  the  brain.  Through  the  middle  of  this  internal  furfacej  where  al¬ 
ways  in  children,  and  fometimcs  in  old  people,  the  bone  is  divided, 
either  a  ridge  hands  out,  to  which  the  upper  edge  of  the  falx  is  fahen- 
ed,  or  a  furrow  rims,  m  which  the  upper  hde  of  the  fuperior  longi¬ 
tudinal  finus  is  lodged  ;  on  both  thefe  accounts  chirurgicai  authors 
juftly  difapprove  of  the  application  of  the  trepan  here.  The  reaibn  of 
this  difference  in  ikulls,  is  alledged  by  iooie  authors  to  be  this,  that 
in  thin  fkulls  the  ridge  ftrengthens  the  bones,  and  in  thick  ones  there 
is  no  occahon  for  it.  To  this  way  of  accounting  for  this  phenome¬ 
non,  it  may  juftly  be  objevflcd,  that  generally  very  thick  fkulls  have 
a  large  fpine  here,  and  frequently  thin  ones  only  have  a  furrow.  Per¬ 
haps  this  variety  may  be  owing  to  the  different  times  of  a  compleat 
offification  of  thofe  parts  in  different  fubjecfs.  For  if  the  two  frdes 
of  this  bone  meet  before  they  arrive  at  their  utmoft  extent  of  growth, 
they  unite  very  firmly,  and  all  their  iibres  endeavour  to  ftretch  them- 
felves  out  where  the  leaft  refiftance  is,  that  is,  between  the  hemi- 
fpheres  of  the  brain.  To  fupport  this  reafoning,  we  may  remark 
that  thofe  adults,  whofe  frontal  bone  is  divided  by  the  fagittai  future, 
never  have  a  ridge  in  this  place. 

Immediately  at  the  root  of  this  ridge  or  furrow,  there,  is  a  final  I 
hole,  which  fometimes  pierces  through  the  firft  table,  and,  in  other 
Ikulls,  opens  into  the  iuperior  finus  of  the  ethmoid  bone  within  the 
nofe.  In  it,  according  to  Morgagni,  a  little  procefs  of  the  falx  is 
.lodged,  and  a  final)  artery,  and  fometimes  a  vein  runs;  and  the  fu-^ 
perior  longitudinal  finus  begins  here.  This  hole,  however,  is  often 
not  entirely  proper  to  the  os  frontis ;  for,  in  feveral  flculis,  the 
lower  part  of  it  is  formed  in  the  upper  part  of  the  bafe  of  the  cryfta 
galli,  which  is  a  procefs  of  the  ethmoid  bone. 

The  os  frontis  is  eompofed  of  two  tables,  and  an  intermediate  di- 
ploe,  as  the  other  bones  of  the  fkuli  are,  and,  in  a  middle  degree 
of  thicknefs  between  the  os  occipltis  and  the  parietal  bones  ;  is  prett)f» 
equally  denfe  all  through,  except  at  the  orbitar  proceffes,  whereby 
the  adiiori  of  the  eye  on  one  fide,  and  the  preffure  of  the  lobes  of  the 
brain  of  the  other,  it  is  made  extremely  thin  and  diaphanous,  and  the 
meditullium  is  entirely  obliterated.  Since  in  this  place  there  is  fo 
weak  a  defence  for  the  brain,  the  reafon  appears  why  fencers  efteeoi 
a  pufti  in  the  eye  mortal. 

The  diploe  is  alfo  exhaufted  in  that  part  above  the  eye-browns, 
where  the  two  tables  of  the  bones  feparate,  by  the  external  being 
protruded  outwards,  to  form  twm  large  cavities,  called  frontal  fi- 
muffes  :  thefe  are  divided  by  a  middle  perpendicular  bony  partition. 
Their  capacities  in  the  fame  fubjedt  arc  feldom  equal  ;  in  fome  the 
right,  in  others  the  left  is  iargeft .  And  in  different  bones  their  fize 
is  as  inconftant,  nay,  in  fome,  they  have  been  found  entirely  want¬ 
ing  y  which  oftener  happens  in  fuch  as  have  flat  foreheads,  and 
whofe  fagittai  future  is  continued  down  to  the  nofe,  than  in  others. 
Ill  feme  ftculls,  befides  the  large  perpendicular  feptum,  there  are  fe¬ 
veral  bony  pillars,  or  ihort  partitions,  found  in  each  finus  ;  in  others 
thefe  are  wanting.  For  the  moft  part  the  feptum  is  entire  ^  at  other 
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times  it  is  difcontinued,  and  the  two  finuffes  communicate.  When 
the  finuffes  are  Teen  in  fuch  &alls  as  have  the  frontal  bone  divided  hf 
the  fagittal  future,  the  partition  dividing  thefe  cavities  is  evidentlv- 
compofed  of  two  plates,  which  eailly  feparate.  Each  fmus  com¬ 
monly  opens  by  a  rouiidifh  fniail  hole,  at  the  inner  and  lower  part 
of  the  internal  angular  procefffs,  into  a  fin  us  formed  at  the  nofe, 
at  the  upper  and  back  part  of  the  os  unguis  ;  near  to  which  there  are 
alfo  feme  other  fmall  finuffes  of  this  bone,  the  greater  part  of  which 
open  feparately  nearer  the  feptum  narium,  and  often  terminate  in  the 
fame  common  canal  with  the  large  ones. 

In  a  natural  and  found  ilate,  tnefe  cavities  are  of  confiderable  ad¬ 
vantage-;  for  the  organ  of  fmeiling  being  thus  enlarged,  tl^e  effluvia 
of  odorous  bodies  more  difficultly  efcape  it ;  and  their  impreffions  be¬ 
ing  more  numerous,  are  therefore  Itronger,  and  affedf  the  organ 
more.  ' 

« 

7’hat  odorous  particles  may  be  applied  to  the  membr^e  of  the  fi¬ 
nuffes,  is  evident  from  the  pain  felt  in  this  part  of  the  forehead,  when 
the  effluvia  of  volatile  fpirits,  or  of  ffrong  aromatics  are  drav/n  up  into 
the  nofe  by  a  quick  infpirarion.  Thefe  and  the  other  cavities  which 
open  into  the  nofe,  encreafe  the  found  of  our  voice,  and  render  it 
more  melodious,  by  ferving  as  fo  many  vaults  to  refound  the  notes. 
Hence  people  labouring  under  a  coryza,  or  a  ftoppageof  the  nofe  from 
any  other  caufe,  w’hen  they  are  by  the  vulgar  faid  to  fpeak  through 
their  nofe,  have  fuch  a  difagreeable  harfh  voice.  The  liquor  fepa- 
rated  in  the  membrane  of  thefe  finuffes,  trickles  down  on  the  mem¬ 
brane  of  the  nofe  to  keep  it  moiff. 

The  upper  circular  part  of  the  os  frontis  is  joined  to  the  parietal 
bones,  from  one  temple  to  the  other,  by  the  coronal  future.  From 
the  termination  of  the  coronal  future,  to  the  external  angular  pro- 
ceiTes,  this  bone  is  cernnedfed  to  the  fphenoid  by  the  fphenoidal  fu¬ 
ture.  At  the  external  canthi  of  the  eyes,  its  angular  proceffes  ar© 
joined  by  the  tranverfe  future  to  the  cheek  bones,  to  which  it  ad¬ 
heres  one  third  down  the  outfide  of  the  orbits ;  whence  to  the  bottom 
of  thefe  cavities,  and  a  little  up  on  their  internal  fides,  thefe  orbitar 
proceffes  are  conne61:ed  to  the  fphenoidal  bone  by  that  fame  future, 
in  fome  fev/ fkulls,  however,  a  difeontinuation  of  thefe  two  bones 
appears  at  the  upper  part  of  the  long  flit,  near  the  bottom  of  the  orbit. 
On  the  infide  of  each  orbit,  the  orbitar  procefs  is  indented  between 
the  cribriform  part  of  the  ethmoid  bone,  and  the  os  planum  and  un¬ 
guis.  The  tranverfe  future  afterwards  joins  theffrontai  bone  to  the 
fuperior  nafal  proceffes  of  the  offi  maxillaria  fuperiora,  and  to  the 
nafal  bones.  And  laftlV)  its  nafal  nrocefs  is  connedfed  to  thenafai  la- 
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niella  of  the  ethmoid  bone. 

The  frontal  bone  ferves  to^defend  and  fupport  the  anterior  lobes  of 
the  brain.  It  forms  a  confiderable  part  of  the  cavities  that  contain 
the  globes  of  the  eyes,  helps  to  hiake  up  the  feptum  narium,  organ 
of  fmeiling.  See.  From  the  deicripcion  of  the  feveral  parts,  the  other 
ufes  of  this  bone  are  evident. 

In  a  full  grown  child,  the  frontal  bone  is  divided  through  the  mid¬ 
dle 
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«ile ;  the  fuperciliary  holes  are  not  formed  ;  often  a  fmall  round 
piece  of  each  orbitar  procefs,  behind  the  fuperciliary  ridge,  is  not 
offihed,  and  there  is  no  ilnus  to  be  feen  within  its  fubftance. 

»,  Each  of  the  two  parietal  Bones  -which  ferve  as  walls  to 
the  encephalon,  is  an  irregular  fquare  5  its  upper  and  fore  Tides  being 
longer  than  the  one  behind  or  below.  The  inferior  fide  is  a  concave 
arch,  the  middle  part  receiving  the  upper  round  part  of  the  temporal 
bone.  The  angle,  formed  by  this  upper  fide,  and  the  fore  one,  is  fo 
extended,  as  to  have  the  appearance  of  a  procefs. 

The  e^cternal  lurface  of  eac^  parietal  bone  is  convex.  Upon  it, 
fomewhat  below  the  middle  height  of  the  bone,  there  is  a  tranverfe 
arched  ridge,  of  a  whiter  colour  generally  than  any  other  part  of  the 
bone;  from  which,  in  bones  that  have  ftrong  prints  of  mufcles,  we 
fee  a  great  many  converging  furrows,  like  fo  many  rays  drawn  from 
a  circumference  towards  a  center.  From  this  ridge  of  each  bone  the 
temporal  mufcle  rifes;^  and,  by  the  preffure  of  its  fibres,  occafions  the 
furrows  juil  now  mentioned.  Below  thefe  we  obferve,  near  the  fe- 
micircular  edges,  a  great  many  riiings  and  deprefiions,  which  are 
joined  to  like  inequalities  on  the  infide  of  the  temporal  bone,  to  form 
the  fquamous  future.  The  temporal  bone  may,  therefore,  ferve  here 
as  a  buttrefs,  to  prevent  the  lower  fide  of  the  parietal  from  Parting 
outwards  when  its  upper  part  is  deprefied  or  ftruck,  as  Hunauid 
obferves. 

Near  the  upper  tides  of  thefe  bones,  towards  the  hind  part,  is  a 
fmall  hole  in  each,  through  which  a  vein  palTes  from  the  integu¬ 
ments  of  the  head  to  the  longitudinal  finus.  Sometimes  a  branch 
of  the  temporal  artery  pafies  through  this  hole,  to  be  diftributed  to  fhe 
upper  part  of  the  falx,  and  to  the  dura  mater  of  its  fides,  where  it 
has  frequent  anaftomofes  with  the  branches  of  the  arteries  derived 
from  the  external  carotids,  which  commonly  have  the  name  of  the 
arteries  of  the  dura  mater,  and  with  the  branches  of  the  internal 
carotids  which  ferve  the  falx.  In  feveral  fkulls,  one  of  the  oiTa  pa- 
rietalia  has  not  this  hole ;  in  others,  there  are  two  in  one  bone,  and 
in  feme  none  in  either.  Mofl:  frequently  this  hole  is  through  both 
tables;  at  other  times  the'  external  table  only  is  perforated.  The 
knowledge  of  the  courfe  of  thefe  vefiels  may  be  of  ufe  to  furgeons, 
when  tfiey  make  any  incifion  near  this  part  of  the  head,  left,  if  the 
vefiels  are  raftily  cut  near  the  hole,  they  fhrink  within  the  fubftance 
of  the  bone,  and  fo  caufe  an  obftinate  hemorrhage,  which  neither 
ligatures  nor  medicines  can  flop. 

On  the  inner  concave  furface  of  the  parietal  bones,  we  fee  a  steat 
many  deep  furrows,  difpofed  fomewhat  like  the  branches  of  Trees. 
The  furrov/s  are  largeft  and  deepeft  at  the  lower  edge  of  each  parietal 
bone,  efpecially  near  its  anterior  angle,  where  fometimes  a  full  canal 
is  formed.  They  afterwards  divide  into  fmall  furrows,  in  their  pro- 
grefs  upwards.  In  fome  fkulls,  a  large  furrow  begins  at  the  hole  near 
the  upper  edge,  and  divides  into  branches  which  join  with  thofe 
which  come  upwards,  ftievving  the  communications  of  the  upper  and 
lower  veffels  of  the  dura  mater*  In  thefe  furrows  we  frequently  fee 

pafiages 
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psffages  into  the  diploe,  and  fometimes  canals  going  ofF,  which  al¬ 
low  a  fmall  probe  to  pafs  fome  i'nches  into  the  bony  lubllance.  Cow- 
per  affirms,  that  he  has  oblerved  thefe  canals  piercing  the  bone  to¬ 
wards  the  occiput.  On  the  infide  of  the  upper  edo;e  of  the  parietal 
bo  nes,  there  is  a  larg^e  iiniiofity,  frequently  larger  in  the  rone  of  one 
fide  than  in  the  other,  where  the  upper  part  of  the  falx  is  faffened^ 
and  the  fuperior  longitudinal  finus  is  lodged.  Generally  part  of  the 
lateral  finufies  makes  a  depreffion  near  the  angle  formed  by  the  lower 
.and  pofieriof  Tides  of  thefe  bones ;  and  the  pits  made  by  the  prominent 
parts  of  the  brain,  are  to  be  feen  in  no  part  of  the  fkull  more  frequent, 
or  more  confiderable,  than  in  the  internal  furface  of  the  parietal 
bones. 

The  parietal  bones  are  amohgft  the  thinnefl;  bones  of  the  fkull, 
but  enjoy  the  general  flrudture  of  two  tables  and  diploe  the  com- 
pieateff,  and  are  the  moft  equal  and  fmooTh. 

Thefe  bones  are  joined  at  their  forelide  to  the  os  frontis  by  the  co¬ 
ronal  future;  at  their  long  inferior  angles  to  the  fphenoid  bone,  by^ 
part  of  the  future  of  this  name  ;  at  their  lower  edge  to  the  temporal 
bones  by  the  fquamous  future,  and  its  pofierior  addition  ;  behind,  to 
the  occipital,  or  ofTa  triquetra,  by  the  lambdoid  future ;  and  above, 
to  one  another,  by  the  fagittal  future. 

They  have  no  particular  ufes  befides  thofe  mentioned  in  the  deferip- 
tion  of  their  fever al  parts,  except  what  are  included  in  the  account 
of  the  general  ffrufFure  of  the  fk.ull. 

In  a  child  born  at  the  full  time,  none, of  the  fides  of  this  bone  are 
completed,  and  there  never  is  a  hole  in  the  offified  part  thereof  near 
the  fagittal  future. 

The  large  unoffified  ligamentous  part  of  the  fkull  obfervable  be¬ 
tween  the  parietal  bones,  and  the  middle  of  the  divided  frontal  bone 
of  new  born  children,  called  by  the  vulgar  the  open  of  the  head,  was 
imagined  by  the  antients  to  ferve  for  the  evacuation  of  the  fuperfluoua 
moiifure  of  the  brain,  and  therefore  they  named  it  bregma,  or  the 
fountain,  fometimes  adding  the  epithet  pulfatilis,  or  beating,  on  ac¬ 
count  of  thepulfation  of  the  brain  felt  through  this  flexible  ligamento- 
cartilaginous  fubffance.  Hence  very  frequently  the  parietal  bones  are 
called  ofl'a  bregmatis. 

The  upper  middle  part  of  the  head  of  a  child,  in  a  natural  birth, 
prefenting  itfelf  firff  at  the  mouth  of  the  womb,  an  accoucheur  may 
reach  the  bregma  with  his  finger,  when  the  mouth  of  the  womb  is  a 
little  opened.  If  the  bregma  is  ftretched,  and  the  pulfation  of  the 
brain  is  felt  through  it,  the  child  is  certainly  adve  ;  but  if  it  is  {hrivel- 
led  and  flaccid,  without  any  obfervable  pulfation  therein,  there  is  rea- 
fon  to  fufpe6f  the  child  to  be  very  weak,  or  dead,  Thofe  who  prac- 
tife  midwifry  fliould,  therefore^  examine  the  flate  of  this  hope  acqti- 
rately. 

All  the  bregma  is  generally  offified  before  feven  years  of  age, 
Bartholine,  Diemerbroeck,  and  Kirkringius  fay,  they  have  observed 
it  unoffilied  in  adults:  and  phyilcians,  who  order  the  application  of 
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medicines  at  the  meeting  of  the  coronal  and  fagittal  futures,  feem  yet 
ta  think  that  a  derivation  of  noxious  humours  from  the  encephaioii 
is  more  eafily  procured  at  this  part  than  at  any  other  of  the  fkull. 

The  temporal  bones  are  each  of  them  fmcoth,  and  have  a  very  thin 
femicircular  edge  ;  which  from  the  manner  of  its  connection  with  the 
neighbouring  bones,  is  diitlnguiihed  by  the  name  of  the  fquamous 
bone.  Behind  this,  the  upper  part  is  thicker,  and  more  unequal, 
and  is  fometimes  delcribed  as  a  diftinCt  part,  under  the  name  of  the 
mammiliary  part.  Towards  the  bafe  of  the  fkull,  the  temporal  bone 
appears  very  irregular  and  unequal ;  and  this  part,  inflead  of  being 
broad  and  placed  perpendicularly,  as  the  others  are,  is  contracted  in¬ 
to  an  oblong,  very  hard  fubltance,  extended  horizontally  forwards 
and  inwards,  which  in  its  progrefs  becomes  fmaller,  and  is  common¬ 
ly  called  os  petrofum. 

Three  external  proceffes  of  each  temporal  bone  are  generally  de- 
i'cribed.  'The  firff  ptaced  at  the  lower  and  hind  part  of  the  bone,  from 
its  refemblance  to  a  nipple,  is  called  maftoides^  or  marnmiliaris.  It 
is  not  folid,  but  within  is  compofcd  of  cancelli,  or  fmall  cells,  which 
have  a  ccmmunication  with  the  large  cavity  of  the  ear,  the  drum  \ 
and  therefore  founds  being  multiplied  in  this  vaulted  labyrinth,  ar© 
increafed,  before  they  are  applied  to  the  immediate  c’-gan  of  hearing. 
Into  the  maftoid  procefs,  the  fierno-maftoideus  mufcle  is  inferted  ;  and 
to  ks  back  part,  where  the  furface  is  rough,  the  trachelo-maftoideus, 
and  part  of  the  fplenius,  are  fixed.  About  an  inch  farther  for^vard, 
the  fecond  procefs  begins  to  rife  out  from  the  bone,  and  having  its 
origin  continued  obliquely  downwards  and  forv/ards  for  fome  way, 
it  becomes  Imaller,  and  is  flretched  forwards  to  join  with  the  cheek. 
'  bone,  they  together  forming  the  bony  yoke  under  which  the  tem¬ 
poral  fnulcle  pafies.  Hence  this  procefs  has  been  named  zygomatic. 
Its  upper  edge  has  the  ftrong  aponeurofis  of  the  temporal  mufcle  fixed 
into  it ;  and  its  lower  part  gives  rife  to  a  ihare  of  the  maffeter.  The 
fore  part  of  the  bafe  of  this  procefs  is  an  oblong  tubercle,  which  in 
a  recent  fubject  is  covered  with  a  fmooth  polifhed  cartilage,  continued 
from  that  w'hich  lines  the  cavity  immediately  behind  the  tubercle. 
From  the  under  cragyy  part  of  the  temporal  bone,  the  third  procefs 

The  fhape  of  it  is  generally  faid  to 
ptorius  5  and  therefore  it  is  called  the 
ftyloid  procefs.  Some  authors  however  contend,  that  it  ought  to 
be  named  iteloid,  from  its  being  more  like  to  a  pillar.  Several  muf- 
des  have  their  origin  from  this  procefs,  and  borrow  one  half  of  their 
name  from  it,  as  iiylo-gloirus,  ffylo-hyoideus,  ftylo-pharyngeus  :  to 
it  a  ligament  of  the  os  hyoides  is  fometimes  fixed  ;  and  another  is  ex¬ 
tended  from  it  to  the  infide  of  the  angle  of  the  lower  jaw.  This  procefs 
is  often,*  even  in  adults,  not  entirely  oflined,  but  is  ligamentous  at  its 
root,  and  fometimes  is  compofed  of  two  or  three  diftindf  pieces. 
Round  the  root  of  it,  efpecially  at  the  fore- part,  there  is  a  remarkable 
rifingof  the  os  petrofum,  which  fome  have  efteemed  a  procefs;  and 
from  the  appearance  it  makes-  with  theffviifojm  hvr- 


t> 

flands  out  obliquely  forwards, 
refemble  the  ancient  iiylus  feriotorius 


nam*ed  it  vaginal. 
Others 
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Others  again  have,  under  the  name  of  auditory  procefs,  reckoned 
among  the  external  procefTes  that  femicircular  ridge,  which,  running 
between  the  root  of  the  maftoid  and  z^■gomatlc  proccfies,  fornii  the 
under  part  of  the  external  auditory  pafiage. 

The  finuofities  or  depredions  on  the  external  furface  of  each  of  the 
temporal  bones  are  thefe  :  a  long  fodaat  the  inner  and  back  part  of  the 
root  of  the  mammary  procefs,  where  thepofterior  head  of  the  digaflric 
mufcle  has  its  origin,  immediately  before  the  root  of  the  zygomatic 
procefs,  a  confiderable  hollow  is  left,  for  lodging  the  crotaphite  muf- 
cle.  Between  the  zygomatic,  auditory,  and  vagina!  procefTes,  a 
large  cavity  is  formed,  through  the  middle  of  which,  from  top  to 
bottom,  a  EiTure  is  obfervable,  into  which  part  of  the  ligament  that 
fecures  the  articulation  of  the  lower  jaw  with  this  bone  is  Exed,  The 
fore-part  of  the  cavity  being  lined  with  the  fame  cartilage  which  covers 
the  tubercle  before  it,  receives  the  condyle  of  the  jaw  ;  and  in  the  back 
part  a  fmall  jfhare  of  the  parotid  gland,  and  a  cellular  fatty  fubftance 
are  lodged.  At  the  infide  of  the  root  of  the  ftyloid  apophyfe  there 
is  a  thimble-like  cavity,  where  the  beginning  of  the  internal  ju¬ 
gular  vein,  or  end  of  the  lateral  Enus  is  lodged  ;  and  as  the  finuEes  of 
the  two  fides  are  frequently  of  unequal  Eze,  fo  one  of  thefe  cavities 
is  as  often  larger  than  the  other.  Round  the  external  meatus  audi- 
torius  feveral  Enuofities  are  formed  for  receivinai:  the  cartilao;es  and  ii- 
gaments  of  the  ear,  and  for  their  firm  adhefion. 

The  holes  that  commonly  appear  on  the  outfide  of  each  of  thefe 
bones,  and  are  proper  to  each  of  them,  are  five  in  number.  The  firE, 
Etuated  between  the  zygomatic  and  maftoid  proceffes  is  the  orifice  of 
a  large  funnel-like  canal,  which  leads  to  the  organ  of  hearing,  there¬ 
fore  is  called  the  external  auditory  paftage,  or  aqueduct  of  Fallopius. 
The  fecond  gives  pafiage  to  the  portio  dura  of  the  feventh  pair  of 
iierves ;  and  from  its  fituation  between  the  maftoid  and  fiyioid  pro¬ 
ceffes,  is  called  foramen  ftylo-maftoideum.  Some  way  before,  and 
to  the  infide  of  the  ftyloid  procefs,  is  the  third  hole,  the  canal  from 
which  runs  firft  upward?,  then  forwards,  and  receives  into  it  the  in¬ 
ternal  carotid  artery,  and  the  beginning  of  the  intercofiai  nerve. 
Where  this  canal  is  about -to  make  the  turn  forwards,  one,  or  fome- 
times  two  very  fmall  holes,  go  off*  towards  the  cavity  of  the  ear,  call¬ 
ed  the  tympanum.  Through  thefe  Valfalva  affirms,  the  proper  artery, 
or  arteries  of  that  cavity  are  fent.  On  the  anterior  edge  of  this  bone, 
near  the  former,  a  fourth  hole  is  obfervable,  being  the  orifice  of  a 
canal  which  runs  outwards  and  backwards,  in  a  horizontal  dircfilion, 
till  it  terminates  in  the  tympanum,  Tftis,  in  the  recent  fubjedt,  is  con¬ 
tinued  forward  and  inward,  from  the  parts  wliirh  I  mentioned  juft 
now,  at  its  orifice  in  the  (keleton,  to  the  fid^  of  the  noftrils,  being 
partly  cartilaginous,  and  partly  ligamentous.  The  witole  canal  is 
named  the  Euftaebian  tube.  On  the  external  fide  of  the  bony  part 
of  this  canal,  and  above  the  chink  in  the  cavity  that  receives  the  . 
condyle  of  the  lower  jaw,  is  the  courfe  of  the  little  nerve,  faid  com¬ 
monly  to  be  refie6;ed  from  the  lingual  branch  of  the  fifth  pair,  till 
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It  enters  the  tympanum  to  run  acrofs  this  cavity,  and  to  have  the 
name  of  chorda  tympani.  The  fifth  hole  is  very  uncertain  ;  appear¬ 
ing  fometimes  behind  the  mafioid  procefs,  lometimes  it  is  common 
tu  the  temporal  and  occipital  bones  ^  arid  in  feveral  fkulls  there  is  no 
Inch  hole.  1  he  ufe  of  it,  when  found,  is  for  the  tranfmiflion  of  a 
vein  from  the  external  integuments  to  the  lateral  finus :  bur,  in  fonae 
lubjedts,  a  branch  of  the  occipital  artery  palTes  through  this  hole,  to 
fei've  the  back  part  of  the  dura  mater;  in  others,  I  have  feen  two  qr 
three  fuch  holes :  but  they  are  oftener  wanting  than  found.  And  we 
may  in  general  remark,  that  the  ri2,e,  number,  fituation  and  exiftence 
of  all  fuch  holes,  which  for  the  moft  part  allow  only  a  paflage  fim 
veins  from  without,  to  the  internal  receptacles,  are  very  uncertain. 

The  internal  furface  of  the  ofla  temporum,  is  unequal  ;  the  upper 
circular  edge  of  the  Iquamous  part  having  numerous  fmali  ridges  and 
lurrows  for  its  conjundfion  with  the  parietal  bones;  and  th-e  reft  of 
it  is  irregularly  marked  with  the  convolutions  of  the  middle  part  of 
the  brain,  and  with  furrows  made  by  the  branches  of  the  arteries  qf 
the  dura  mater. 

h  rom  the  under  part  of  this  internal  furface,  a  larger  tranfverre, 
hard,^  ctaggV  protuberance,  runs  horizontally  inwards  and  forwards, 
with 'a  fliarp  edge  above,  and  two  flat  fides,  one  facing  obliquely  for- 
avards  and  outwards,  and  the  other  as  much  backwards  and  inwards. 
To  the  ridge  between  thefe  two  fides,  the  large  lateral  procefs  of  the 
dura  mater  is  fixed. 

.  Sometimes  a  fmall  fefamoid  bone  is  found  between  the  fmali  end  of 


this  petrous  procefs  and  the  fphenoid  bone,  as  Riolan  and  VVinflow  have 
remarked.  Towards  the  back  part  of  the  os  temporum,  a  large  deep 
fofTa  is  confpicuous,  where  the  lateral  finus  lies  ;  and  frequently  on 
the  top  of  the  petrous  ridge,  a  furrow  may  be  obferved,  where  a  fmali 
finus  is  fituated. 

i.  he  internal  proper  foramina  of  each  of  thefe  bones  are,  firfl,  the 
internal  meatus  auditorius,  in  the  pollerior  plain  fide  of  the  petrous 
procefs.  7dris  hole  Toon  divides  into  two;  one  of  w'hich  is  the  be¬ 
ginning  of  the  aquedudf  of  Fallopius;  the  other,  according  to  Val- 
Fdva,  ends  in  feverak  very  .fmali  canals,  that  allow  a  paflage  to  the 
branches  of  the  portio  mollis  of  the  feventh  pair  qf  nerves,  into  thq 
vefiibule  3i;d  CiK'h'ea.  ^Trough  it  alfo  an  artery  is  fent  to  be  diflri- 
buted  to  rbiC  cgan  of  hearing.  7'he  fecond  hole,  which  is  on  the 
anterior  plain  fide  of  the  craggy  procefs,  as  Valfalva  alfo  teaches,  gives 
paflage  to  a  refledted  branch  of  the  fifth  pair  of  nerves,  which  joins 
the  hard  portion  of  the  auditory  nerve  while  it  is  in  the  aquedudi', 
frnall  brapchcs  of  blood-veflels  accompanying  the  nerves,  or  paffing 
through  ffTialler  boles  near  this.  The  paflage  of  the  cutaneous 
vem  into  the  lateral  finus,  or  of  a  branch  of  the  occipital  artery,  is 
feen  about  the  middle  of  the. large  fofTa  for  that  finus  ;  and  the  orifice 
pf  the  canal  of  the  carotid  arteiy  is  evident  at  the  under  part  of  the 
point  of  the  petrous  procefs. 

Belides  theie  p;oper  holes  of  the  temporal  bones  which  appear  op 
fheir  external  and  internal  furfaces,  there  are  two  others  in  each  fide 
<  -  that 
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that  are  coiniiion  to  this  bone,  and  to  the  occipital  and  fphenoidal 
bones ;  which  fnail  be  mentioned  hereafter*  in  the  defcripfion  of 
thefe  bonnes. 

The  upper  round  part  of  the  fquamous  bones  is  thin,  but  equal  ; 
while  the  low,  petrous  part,  is  thick  and  ftrong,  but  irregular  and 
unequal,  having  the  diftinfition  of  tables  and  diploe  confounded,  with 
feveral  cavities,  procefTes,  and  bones  within  its  fubftance,  which  are 
parts  of  the  organ  of  hearing.  7Tat  a  clear  idea  may  be  had  of  this 
beautiful,  but  intricate  organ,  anatomids  generally  chufe  to  demon- 
drate  all  its  parts  together.  Tnis  method  is  a  good  one  ;  and  therefore, 
fince  it  would  be  improper  to  infert  a  compleat  treatife  on  the  ear 
here,  we  fhall  omit  the  defeription  of  the  parts  contained  within  the 
os  petrofum  of  the  fkeleton. 

The  temporal  bones  are  joined  above,  to  the  parietal  bones  by  the 
fquamous  futures,  and  the  pofterior  additamenta :  before,  to  thefphe- 
noid  bone  by  the  future  of  that  name  ;  to  the  cheek  bones  by  the  zy¬ 
gomatic  futures  ;  behind,  to  the  occipital  bone,  by  the  iambdoid  fu¬ 
ture,  and  its  additions;  and  are  alfo  articulated  vyi^b  the  low^er  jaw. 

The  purpofes  which  thefe  two  bones  ferve,  are  eafily  collected  from 
the  general  ufe  of  the  cranium,  and  from  what  has  been  faid  in  the 
defeription  of  their  feveral  parts. 

In  an  infant,  a  fmall  fiffiire  is  to  be  obferved  between  the  thin  up¬ 
per  part,  and  the  lower  craggy  part  of  each  of  thefe  bones ;  which 
points  out  the  recent  union  of  thefe  parts.  Neither  madoid  nor  hy- 
loid  procelTes  are  yet  to  be  feen.  Iniiead  of  a  long  funnel-like  exter¬ 
nal  meatus  auditorius,  there  is  only  a  fmooth  long  ring,  withifi 
which  the  membrane  of  the  drum  is  fafiened.  At  the  entry  of  the 
Euftachian  tube,  the  fide  of  the  tvmpanum  is  not  compleated.  A  little 
more  outward  than  the  internal  auditory  canal,  there  is  a  deep  pit, 
over  the  upper  part  of  whofe  orihee,  the  anterior  feml-circular  canal 
of  the  ear  is  flretched ;  and  fome  way  below  this,  the  pofterior  feml- 
circular  canal  alfo  appears  manifcifly. 

The  os  occipitis,  called  from  its  fituation,  is  convex  on  the  outfidc, 
and  concave  internally.  Its  figure  is  an  irregular  fquare,  or  rather 
rhomboid,  of  which  the  angle  above  is  generally  a  little  rounded  ; 
the  two  lateral  angles  are  more  finiuied,  but  obtufe  ;  and  the  lower 
one  is  flretched  forward,  in  I’orm  of  a  wedge,  and  thence  is  called 
by  fome,  the  cuneiform  procefs. 

The  external  furface  is  convex,  except  at  the  cuneiform  apophyf', 
where  It  is  flattened.  At  the  bafe  of  this  triangular  procefs,  on  each 
fide  of  the  great  hole,  but  more  advanced  forwards  than  the  middle 
of  it,  the  large  oblong  protuberances,  named  the  condyles,  appear  to 
ferve  for  the  articulation  of  this  bone,  with  the  fnft  vertebre  of  the 
peck.  The  fmooth  furface  of  each  of  thefe  condyloid  procefTes,  is 
longer  from  behind  forwards,  where,  by  their  oblique  fituation,  they 
come  much  nearer  to  each  other  than  they  are  at  their  back  part. 
Their  inner  Tides  are  lower  than  the  external ;  bv  which  Galen  thinks 
they  are  prevented  from  Tiding  to  either  fide  out  of  the  cavities  of  the 
fifCi  yatebre.  In  fome  fubjedls,  each  of  thefe  plain,  fmooth  furfaces, 
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feems  to  be  divided  by  a  fmall  riling  in  its  middle  ;  and  the  lower  edge 
of  each  condyle,  next  the  great  foramen,  is  difcontinued  about  the 
riiiddie  by  an  intervening  notch:  whence  Diemerbrceck  and  fome 
others  alledge,  that  each  ot  thefe  apophyfes  is  made  up  of  two  protu¬ 
berances.,  Round  their  root  a  fmall  depreffion  and  roughnefs  is  ob- 
fervabie,  wh'ere  the  ligaments  tor  furrounding  and  fecuring  their  arti¬ 
culations  adhere.  Though  the  motion  of  the  head  is  performed  on 
the  condyles,  yet  the  center  of  gravity  of  that  globe  does  not  fall  be¬ 
tween  them,  but  is  a  good  way  further  forward  ;  from  vTich  mecha- 
nifm  it  is  evident,  that  the  mufcles  which  pull  the  head  back,  muft 
be  in  a  conftant  ffate  of  contradtion,  w’hich  is  Wronger  than  the  natu¬ 
ral  contradiion  of  the  proper  flexors,  elfe  the  head  would  always  fait 
form^ards,  as  it  Goes  when  a  man  is  afleep,  or  labours  under  a  pally, 
as  w^ell  as  in  infants,  where  the  weight  of  the  head  far  exceeds  the 
proportional  ftrength  of  thefe  mufcles.  This  feeming  difadvantageous 
fituation  of  the  condyle,  is  however  of  good  ufe  to  us,  by  allowing 
fufficient  fpace  for  the  cavities  of  the  moul;h  and  fauces,  and  for  lodg¬ 
ing  a  fufficienr  number  of  rrmfcles,  which  commonly  fervc  for  other 
riles;  but  may  at  pleafure  be  diredfed  to  adt  on  the  head,  and  then 
have  an  advantageous  lever  to  adl  with,  fo  as  to  be  able  to  futlain  a 
eonfiderable  weight  aflixed,  or  any  other  force  applied  to  pull  the  head 
back* 

Somewhat  more  externally  than  the  condyles,  there  is  a  fmall  rifinc?- 
and  femiluminated  hollow  in  each  fide,  wdiich  makes  part  of  the  hole^ 
common  to  the  occipital  and  petrous  bones,  immediately  behind 
this,  on  each  fide,  a  fc^brous  ridge  [s  extended  from  the  middle  of  the 
oondyle,  towards  the  roof  of  the  maftoid  procefs.  Into  this  ridae  the 
mufeuius  lateralis  Fallopii  is  inferted.  About  the  middle  of  tlie  exter¬ 
nal  convex  (uriace,  a  large  arch  runs  crofs  the  bone;  from  the  upper 
lateral  parts  of  which  the  occipital  mufcles  have  their  rife,  to  its 
middle  the  trapezii  are  attached  ;  and  half  way  between  this  and  the 
great  hole,  a  leffer  arch  is  extended.  In  the  hollows  between  the  mid¬ 
dle  of  thefe  arches,  the  complex!  are  inferted  ;■  and  in  the  depreilions 
more  extended,  and  farther  forward  tnan  thofc,  the  fplenii  are  inferted. 
Between  the  middle  of  the  lefler  arch  and  the  great  hole,  the  little 
boliOVv"  marks  of  the  recti  minores  appear;  and  on  each  fide  of  thefe, 
the  fiefliv  iniertions  of  the  obiiqui  fuperiores,  and  reCii  majfires  make 
depreflions.  ^  Through  the  middle  of  the  two  arches  a  fmall  iharp  fpine 
is  placed,  which  lerves  as  a  kind  of  partition  between  the  mufcles  of  the 
difFerent  Tides,  or  rather  is  owing  to  the  mufcles  deprefling  the  bone 
on  each  fide  of  it,  while  this  part  is  quite  free  from  them.  Tdiefe 
prints  of  the  mufcles  on  this  bone  are  very  flirong  and  plain  in  fome 
fuhjeas,  but  are  not  fo  diflindt  in  others.  All  round  the  great  foramen 
tne  edges  are  unequal,  for  the  firmer  adhefion  of  the  flreng  circular  li¬ 
gament  which  goes  thence  to  the  firfl  vertebre.  One  end  of  each  late¬ 
ral  or  moderator  ligament  of  the  head,  is  fixed  to  a  rough  furface  at 
the  fore-partof  each  condyle,  and  the  perpendicular  one  %  conneded 
to  a  rough  part  of  the  edge  of  the  great  hole  between  the  two  condyles. 
Immediately  before  the  condyles/  two  liitle  depreffions  arc  made  iri 
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the  external  furface  at  the  fore-part  of  each  condyle ;  and  the  perpen¬ 
dicular  one  is  connected  to  a  rough  part  of  the  edge  of  the?  great  hole 
between  the  two  condyles.  Immediately  before  the  condyles, 
little  depreffions  are  made  in  the  external  furface  of  the  cuneiform 
procefs,  for  the  infer tion  of  the  redti  anteriores  minores  mufcles, 
which  are  unjuftiv  afcribed  to  Cowper  :  and  fiill  farther  forv/ard, 
near  the  fphenoid  bone,  are  two  other  fuch  deprefiions,  for  the  re¬ 
ception  of  the  redti  anteriores  majores.  When  we  confiderthe  fize  of 
the.  prints  of  mufcles  on  the  occipital  bone,  beforCand  behind  its  con¬ 
dyles ;  and,  at  the  fame  time,  compare  their  diftances  frpm  thefe  cen¬ 
ters  of  motion  of  the  head,  we  muff  fee  how  much  iironger  the 
mufcles  are  which  pull  the  head  backwards,  than  thofe  are  which 
bend  it  forward  j  and  how  much  greater  force  the  former  acquire  bv'. 

,  the  long  lever  they  adf  with,  than  the  latter  which  areinferted  fo  near 
the  condyles.  This  great  force  in  the  extenfor  mufcles  is  altogether 
neceffary,  tiiat  they  might  not  only  keep  the  head  from  falling  for¬ 
ward  in  an  eredf  poflure,  but  that  they  might  fupport  it  when  we 
bow  forward  in  the  moft  neceffary  offices  of  focial  life,  when  the* 
v/eight  of  the  head  comes  to  acl  at  right  angles  on  the  vertebres  of 
the  neck,  and  obtains  a  long  lever  to  acl  with. 

On  the  inner  furface  of  the  occipital  bone  arc  two  ridges;  one 
ffanding  perpendicular,  the  other  horizontally  croffing  the  firft.  The 
upper  part  of  the  perpendicular  limb  of  the  crofs,  to  which  the  falx 
is  fixed,  is  hollowed  in  the  middle,  or  often  on  one  fide,  for  the  re¬ 
ception  of  the  fuperior  longitudinal  finus  ;  and-  the  low'er  part  of  it 
has  the  fmall  or  third  procefs  of  the  dura  mater  faflened  to  it,  and  is 
fometimes  hollowed  by  the  occipital  finus.  Each  fide  of  the  horizon¬ 
tal  limb  is  made  hollow  by  the  lateral  fmufes  inclofed  in  the  tranfverfe- 
precefs  of  the  dura  mater,  the  foffa  in  the  right-fide  being  gene¬ 
rally  a  continuation  of  the  one  made  by  the  longitudinal  finus  in  the, 
perpendicular  limb,  and  therefore  is  longer  than  the  left  one,  as 
Morgagni  obferves.  Round  the  middle  of  the  crofs  there  are  four  laroe 
depreffions  feparated  by  its  limbs  ;  the  tv/o  upper  ones  being  formed 
by  the  back  part  of  the  brain,  and  the  tv/o  lower  ones  by  the  cere¬ 
bellum.  Farther  forward  than  the  laft  fpentioned  depreilions  is  the 
lower  part  of  the  foffa  for  the  lateral  finus  on  each  fide.  'Elie  inner 
furface  of  the  cuneiform  apophyfe  is  made  concave  for  the  reception 
of  the  medulla  oblongata,  and  of  the  bafilar  artery.  Albinus  obferves, 
that  a  furrow  is  made  on  each  fide  near  the  edges  of  this  procefs,  by 
a  finus  of  the  dura  mater,  which  empties  itfelf  into  the  lateral  finus. 
i  The  holes  of  this  bone  are  commonly  five  proper,  and  two  com¬ 
mon  to  it,  and  to  the  temporal  bone.  The  firft  of  the  proper  holes, 
called  foramen  magnum  from  its  fize, is  immediately  behind  the  wedge¬ 
like  procefs,  and  allows  a  paffage  to  the  medulla  oblongata  acceffory 
nerves,  to  the  vertebral  arteries,  and  Sometimes  to  the  vertebral 
veins.  At  each  fide  of  this  great  hole,  near  its  fore-part,  and  imme¬ 
diately  above  the  condyles,  we  always  find  a  hole,  fometimes  two, 
v.?hich  foon  unite  again  into  one  that  opens  externally;  through  thefe 
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the  ninth  pair  of  Serves  go  out  of  the  fkull.  The  fourth  and  fifth 
holes  pierce  from  behind  the  condyle  of  each  fide  into  the  foffa  of  the 
lateral  finufles.  Often  one  of  thefe  holes  is  wanting,  fometimes 
both,  when  the  veins  pafs  through  the  great  foramen.  'Befides  thefe 
five,  we  frequently  meet  with  other  holes  near  the  edges  of  this  bone^ 
for  the  tranfmilTion  of  veins,  but  their  number  and  diameter  are  very 
uncertain.  The  two  common  foramina  are  the  large  irregular  holes, 
one  in  each  fide,  between  the  fides  of  the  cuneiform  procefs,  and  the 
edges  of  the  petrous  bones.  In  a  recent  fubjedt,  a  ftrong  membrane 
runs  acrofs  from  one  fide  to  the  other  of  each  of  thefe  holes.  In 
fome  heads  this  membrane  is  ofTified,  or  a  bony  partition  divides  each 
hole:  and,  in  the  greater  number  of  adult  Ikuils,  there  is  a  fmall 
fharp  pointed  procefs  ftands  out  from  the  os  petrofum,  and  a  more 
obtufe  rifing  in  the  occipital  bone,  between  which  the  partition  is 
ftretched.  Behind  this  partition,  where  the  largeft  fpace  is  left,  the 
lateral  finus  has  its  paffage  ;  and  before  it  the  eighth  pair  of  nerves  and 
accefibry  nerve  make  their  exit  out  of  the  fkull,  and  an  artery  paffes 
through  this  hole,  to  be  ramified  on  the  dura  mater. 

The  occipital  bone  is  one  of  the  thickeft  bones  of  the  flcull,  though 
unequally  fo  j  for  it  is  ftronger  above,  where  it  has  no  other  defence 
than  the  common  integuments,  than  it  is  below  ;  w^here  being  prefled 
bv  the  lobes  of  the  brain  and  cerebellum  on  one  fide,  and  by  the  ablion 
of  the  mufcles  on  the  other,  it  is  fo  very  thin,  as  to  be  diaphanous 
in  many  fkulls :  but  then  thefe  mufcles  ward  off  injuries;  and  the 
ridges  and  fpines,  which  are  very  frequent  here,  make  it  fufficiently 
ftrong  to  refill:  ordinary  forces.  The  tables  and  diploe  are  tolerably 
diflinbl  in  this  bone,  except  where  it  is  fo  thin  as  to  become  diapha*- 
nous. 

The  occipital  bone  is  joined  above  to  theofla  parictalia,  and  trique- 
tra  when  prefent,  by  the  lambdoid  future  ;  laterally  to  the  temporal 
bones  by  the  additamenta  of  the  lambdoid  future  ;  below  to  the  fphe- 
noid'bone,  by  the  end  of  its  cuneiform  procefs,  in  the  fame  way  that 
epiphyfes  and  their  bones  are  joined  ;  for  in  children  a  ligamentous 
cartilage  is  interpoled  between  the  occipital  as^d  fphenoid  bones, 
which  gradually  turns  thim..  r,  as  each  of  the  bones  advances,  till 
their  fibres  at  lafl:  run  into  each  other  ;  and,  about  fixteen  or  eighteen 
years  of  age,  the  union  of  thefe  two  bones  becomes  fo  intimate,  that 
it  cannot  be  feparated  without  violence.  The  os  occipitis  is  joined 
by  a  double  articulation  to  the  firfl:  vertebre  of  the  neck,  each  condyle 
bejne  received  into  a  fuperior  oblique  pr  ocefs  of  that  vertebre.  What 
motion  is  allowed  here,  will  be  confidered  afterwards,  where  the 
vertebrcs  are  defcribed. 

The  ufes  of  this  bone  are  apparent  from  the  preceding  defcription. 

An  infant  born  at  the  full  time,  has  this  bone  divided  by  unoflified 
cartilages  into  four  parts.  The  fiift  of  thefe  is  larger  than  the  other 
three,  is  of  a  triangular  fiiape,  and  conftirutes  all  the  part  of  the 
bone  above  the  great  foramen.  Generally  filfures  appears  in  the  up¬ 
per  part  and  fides  of  this  triangular  bone,  wTen  all  the  cartilage  is 
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^parated  by  maceration  :  and  fometimes  little  diftin£l;  bones  are  feen 
towards  the  edge  of  it.  The  fecond  and  third  pieces  of  this  bone  are 
fcxactly  alike,  and  fituated  on  each  fide  of  the  great  foramen;  from 
which,  very  near  the  whole  condyles  are  produced;  and  they  are  ex¬ 
tended  forwards  alrnoft  to  the  fore-part  of  the  hole  for  the  ninth  pair 
of  nerves.  The  fourth  piece  is  the  cuneiform  procefs,  which  forms 
a  fmail  fliare  of  the  great  hole,  and  of  thofe  for  the  ninth  pair  of 
nerves,  and  of  the  condyles:  betwixt  it  and  the  fphencid  bones,  a 
cartilage  is  inter, pofed. 

Of  the  eight  bones  which  belong  to  the  fkull,  there  are  only  two 
which  are  not  yet  defcribed,  viz.  the  ethmoid  and  fphenoid. 

The  os  ethmoidec,  or  the  fieve-iike  bone,  has  its  name  from  the 
great  number  of  fmail  holes  with  which  that  part  hrlf  taken  notice  of 
is  pierced.  When  this  bone  is  intire,  the  figure  of  it  is  not  eafily  de¬ 
fcribed  ;  but,  by  a  detail  of  its  feveral  parts,  fome  idea  may  be  af¬ 
forded  of  the  whole ;  and  therefore  I  fhall  diftinguifli  it  into  the  cri¬ 
briform  lamella  with  its  procefs,  the  nafal  lamella,  cellules,  and  fpon- 
glous  bones. 

The  thin  horizontal  lamella  is  all  (except  its  back  part)  pierced  ob¬ 
liquely  by  a  great  number  of  fmail  holes,  through  which  the  filaments 
of  the  o]fa£lory  nerves  pafs.  In  a  recent  fubje6f,  thefe  holes  are  fo 
clofely  lined  by  the  dura  mater,  that  they  are  much  lefs  confpicuous 
than  in  the  fkeleton.  From  the  middle  of  the  internal  fide  of  this  plate, 
a  thick  procefs  rifes  -upwards,  and,  being  higheft  at  the  fore  part,  gene-? 
rally  becomes  lower  as  it  is  extended  backyvards.  From  fome  refem- 
blance  which  this  procefs  w^as  imagined  to  have  to  a  cock’s  comb,  it 
has  been  called  criffa  galli.  The  falx  is  connedfed  to  its  ridge,  and 
to  the  unperforated  part  of  the  cribriform  plate.  When  the  crifta  is 
broke,  its  bafe  is  foneetimes  found  to  be  hollow,  with  its  cavity  open¬ 
ing  into  the  nofe.  Immediately  before  the  higheft  part  of  this  procefs, 
is  th^  blind  hole  of  the  frontal  bene,  which,  as  was  formerly  re- 
^marked^  is  often  moftly  formed  by  a  notch  in  the  fore-part  of  the  root 
-©f  the  crifta. 

From  the  middle  of  the  outer  furface  of  the  cribiform  lamella,  a 
;tbln  folid  plate  is  extended -downwards  and  forwards,  having  the  fame 
common  bafe  with  the  crifta  galli.  Generally  it  is  not  exadlly  per¬ 
pendicular,  but  inclined  to  one  fide  or  other,  and  therefore  di- 
’vides  the  cavity  of  the  nofe  unequally.  Its  inclination  to  one  fide, 

I  and  flexure  in  the  middle,  is  fometimes  fo  great,  that  it  fills  up  a  large 
I  4fiare  of  one  of  the  noftrils,  and  has  been  miflook  for  a  polypus  there. 

I  ]t  is  thin  at  its  rife,  and  rather  thinner  in  its  middle;  yet  afterwards, 

I  towards  its  lower  edge,  it  becomes  thicker,  that  its  conjunction  with 
tlie  bones  and  middle  cartilage  of  the  nofe  might  be  the  more  firm. 

At  a  , little  diftance  from  each  fide  of  this  external  procefs,  a  cellu¬ 
lar  and  fpongy  bony  fubftance  projeCfs  downwards  from  the  cribriform 
plate.  The  number  and  figure  of  the  cells  in  this  irregular  procefs  of 
each  fide,  are  ve:ry  uncertain,  and  not  to  be  defcribed  by  words  ;  only 
the  cells  open  into  each  other,  and  into  the  cavity  of  the  nofe;  the 
uppermoft;^  which  are  below  the  aperture  of  the  frontal  finuftes,  are 
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formed  like  funnels.  I'he  outer  furface  of  thefe  cells  is  fmooth  and 
plain,  v/here  this  bone  auifls  in  compoung  the  orbit ;  at  which  place, 
on  each  fide,  it  has  the  name  or  os  planum  ;  on  the  upper  edge  of 
which,  a  fmali  notch  or  two  may  fometimes  be  obferved,  which  go 
to  t{ie  formation  of  the  internal  orbitar  holes  j  as  has  been  remarked 
in  the  defeription  of  the  frontal  bone. 

Below  the  cells  of  each  fide,  a  thin  plate  is  extended  inwafts,  which 
then  bending  down,  becomes  thick,  and  of  a  fpongy  texture.  This 
fpongy  part  is  triangular,  v/ith  a  ifrait  upper  edge  placed  hcrizontally, 
an  anterior  one  dlanting  from  above,  downward  and  forwards,  and 
■with  a  pendulous  convex  edge  below.  The  upper  and  lower  edges 
terminate  in  a  (harp  point  behind,  sllie  fide  of  thi?  pendulous,  fpon¬ 
gy  part,  next  to  the  feptum  narium,  is  convex,  and  its  external  iide 
is  concave.  Thefe  two  proceiTes  of  the  ethmoid  bone  have  obtained 
the  name  of  the  fpongious,  or  fuperior  turbinated  bones,  from  their 
fubftance,  figure,  and  fituation. 

All  the  prominence?,  cavities,  and  meanders  of  the  ethmoid  bone, 
are  covered  with  a  continuation  of  the  membrane  of  the  nofinls,  in 
a  recent  fubjedf.  Its  horizontal  cribriform  plate  is  lodged  between 
the  orbit  proceiTes  of  the  frontal  bone,  to  which  it  is  joined  by  the 
ethmoid  future,  except  at  the  back  part,  where  it  is  connecled  with 
the  cuneiform  bone,  by  a  future  common  to  both  thefe  bones,  though 
it  is  generally  efteemed  part  of  the  fphenoidah  Where  the  olTa  plana 
are  contiguous  to  the  frontal  bone  within  the  orbit,  their  conjiin£i:ion 
is  reckoned  part  of  the  tranfverfe  future.  Farther  forward  than  the 
ofia  plana,  the  cells  are  covered  by  the  ofia  unguis,  which  are  not 
only  contiguous  to  thefe  cells,  but  cannot  be  feparated  from  them, 
without  breaking  the  bony  fubftance;  and  therefore  in  juftice,  thofe 
bones  ought  to  be  demonftrated  as  part  of  the  ethmoid  bone.  Below 
the  oifa  unguis  and  plana,  thefe  cells  and  ofla  fpongiofa  are  over- 
Ippped  by  the  maxillary  bones.  The  cellular  part  of  each  palate-bone 
i^  contiguous  to  each  os  planum  and  cells  backwards.  The  lower 
edge  of  the  nafal  perpendicular  plate  is  received  into  the  furrow  of  the 
vomer.  Its  pofterior  edge  is  joined  to  the  fore  part  of  the  procelTus 
azygos  of  the  fphenoid  bone.  Its  upper  edge  joins  the  nafal  procefs 
of  the  frontal  and  nafal  bones,  and  its  anterior  one  is  connedled  to 
the  middle  cartilages  of  the  nofe. 

Whence  the  yfes  of  this  bone  are  evident,  viz.  to  fuftain  the  an¬ 
terior  lobes  of  the  brain;  to  give  paflage  to  the  olfadfory  nerves,  and 
attachment  to  the  falx ;  to  enlarge  the  organ  of  finelling,  by  allow¬ 
ing  the  membrane  of  the  nofe  a  great  extent;  to  ftraighten  the  paf- 
fage  of  the  air  through  the  nofe,  by  leaving  only  a  narrow  winding 
canal,  on  the  fenfible  membranous  Tides  of  which,  the  fubftances  con¬ 
yeyed  along  with  the  air  muft  ftrike  ;  to  form  part  of  the  orbit  of  the 
eyes,  and  the  feptum  narium  ;  while  all  its  parts  are  fo  light,  as  not 
to  be  in  hazard  of  feparating  by  their  weight ;  and  fo  thin,  as  to 
form  a  large  furface  without  occupying  much  fpace.  This  brittle 
fubftance,  however,  is  fufticiently  protefted  from  e^ttpriial  injuries  by 
firm  bone^  with  whieh  it  is  covered^ 
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If  this  bone  Is  attacked  by  any  corroding  matter,  it  is  eafily  con¬ 
ceived  what  de{iru6tion  may  enfue.  Hence  it  is,  that  an,  ozoena  is 
fo  difficult  to  cure  ;  and  that  in  violent  f'curvies,  or  in  the  lues  venerea, 
the  fabric  of  the  nofe,  eyes,  and  life  iifelf,  are  in  danger.  The  htu- 
ation  of  the  nafal  plate  may  (hew  us  how  dangerpus  a  fraiffurc  of  the 
bones  of  the  nofe  may  be,  when  made  a  force  applied  to  their 
middle  fore  part,  in  a  ^perfon  in  whom  this  nafal  plate  is  perpendicu¬ 
lar. 

The  ethmoid  bone  of  mature  children  is  divided  into  two,  bv  a  per- 
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penuicular  cartilage,  which,  when  oiiified,  is  the  crifta  galli,  and  na- 
fa]  plate:  but  its  other  parts  are  offified  and  complete. 

The  Os  SpHENoiDES,  or  wedge-like  bone,  fo  called  from  its  fitu- 
ation  in  the  middle  or  the  bones  of  the  (kull  and  face,  is  of  a  very  ir¬ 
regular  figure  :  it  however  bears  feme  faint  refemblance  to  a  bat  with 
its  wings  extended. 

On  viewing  the  external  furface  of  the  os  fphenoides,  t\yo  or  three 
remarkable  proceffes  from  each  fide  of  it  may  be  obferved,  which  are 
each  again  fubdivicled.  I'he  firil  pair  of  rheie  is  the  tw'o  large  lateral 
procefles,  or  wings  ;  the  upper  part  of  each  of  which  is  called,  the 
temporal  procefs,  bccaufe  they  join  with  the  temporal  bones  in  forni-^ 
ing  the  temples,  and  a  place  of  attachment  for  fome  part  of  the  crota- 
phite  mufcles.  That  part  of  the  wings  which  juts  out  towards  the 
in  fide,  feme  what  lower  than  the  temporal  apophyfes,  and  is  fmooth 
and  hollowed,  wffiere  it  makes  up  part  of  the  orbit,  is  thence  named 
the  orbitar  proceffes.  Behind  the  edge,  feparating  thefe  two  proceffes, 
there  is  often  a  fmall  groove,  made  by  a  branch  of  the  fuperior  maxil- 
lary'ncrve,  in  its  paffage  to  the  temporal  mufclc.  The  loweft  and 
back  part  of  each  wing,  which  runs  out  (harp  to  the  effa  petrofa,  has 
been  ffiled  the  fpinous  procefs :  from  near  the  point  of  which  a  fharp- 
pointed  procefs  is  frequently  produced  downwards,  which  fome  call 
Ity]  iform,  that  affords  origin  to  the  ptery-ftaphylinus  externus  rnufcle. 
From  this  flyloid  procefs  a  very  fmall  groove  is  extended  along  the  edge 
of  the  bone  to  the  hollow  of  tlie  root  of  the  internal  plate  of  the  fol¬ 
lowing  procefles,  which  forms  part  of  the  Euftachian  tube,  as  Window 
obferves.  The  fecond  pair  of  exiernal  procefles  of  the  cuneiform  bone, 
is  the  two  which  ffand  out  almoft  perpendicular  to  the  bafe  of  the  fkuil: 
each  of  them  has  two  plates,  and  a  middle  foffr  facing  backwards,  com¬ 
monly  faid  to  refemble  the  wings  of  a  bat,  and  therefore  are  named'pte- 
rygoid,  or  aliform  proceffes.  The  external  plates  are  broadeft,  and 
the  internal  are  longeft.  From  each  fide  of  the  external  plates  the  pte¬ 
rygoid  mufcles  take  their  rife.  At  the  root  of  each  internal  plate,  a 
fmall  hollow  may  be  remarked,  where  the  ptery-ftaphylinus  internus, 
or  circumdexus  palati  rnufcle  has  its  origin,  and  fome  fliare  of  the  car¬ 
tilaginous  end  of  the  Euftachian  tube  refts ;  and,  at  the  lower  end  of 
the  fame  plate,  is  a  hook-like  ridng  or  procefs,  round  which  the  ten¬ 
don  of  the  laft-named  rnufcle  plays,  .as  on  a  pulley.  From  the  edge  of 
the  external  plates  fome  fmall  fharp  fpines  projedl ;  but  their  number 
and  fize  are  uncertain.  To  thefe  another  pair  may  be  added,  viz.  the 
little  triangular  thin  procefs,  which  comes  from  each  fide  of  the  body 

*  *  G  2  of 


44  Anatomkal  Le^ures, 

of  the  fphcnoid  bone,  where  the  pterygoid  procefTes  are  rifing  from  it^ 
and  are  extended  over  the  lowxr  patt  of  the  aperture  of  the  finus,  as^ 
far  as  to  join  the  ethmoid  bone,  while  their  body  hangs  down  into  th® 
noftrils,  as  defcribed  by  Aibinus,  and  Bertin,  in  their  anatomical 
plates,  Befides  thefe  pair  of  proceffes,  there  is  a  fharp  ridge  which 
Hands  out  from  the  middle  of  its  bafe,  becaufe  k  wants  a  fellow  j  it 
may  be  called  proceffus  azygos.  The  lower  part  of  this  procefs,  where 
it  is  received  into  the  vcmer,  is  thick,  and  often  not  quite  perpendicu- 
lar,  but  inclining  more  to  one  fide  than  the  other.  The  fore  part  of 
this  procefs,  w'here  it  joins  to  the  nafal  plate  of  the  os  ethmoides,  is  thin 
and  ftraight.  The  two  parts  have  been  defcribed  as  two  dikindt  pro- 
cefTes  by  fome. 

The  deprelTions,  finuofities,  and  fofTse,  on  the  external  furface  of 
this  fphenoid  bone,  are  very  numerous,  viz,  two  on  the  temporal  apo- 
phyfes,  where  the  crotaphite  mufcles  lodge ;  two  on  ihe  orbitar  pro- 
cefies,  for  receiving  the  temporal  bones ;  two  between  the  plates  of 
the  pterygoid  procefTes,  where  the  mufeuli  pterygoidei  interni  and 
ptery-Haphylini  interni  are  placed  ;  two  between  the  pterygoid  and  or¬ 
bitar  proceffus,  for  forming  the  holes  common  to  this  and  to  the  cheek 
and  maxillary  bones  p  two  on  the  lower  ends  of  the  ai  form  procefTes, 
which  the  palate  bones  enter  into  ;  two  at  the  roots  of  the  temporal 
and  pterygoid  procefTes,  where  the  largeft  fiiare  of  the  externa!  ptery¬ 
goid  mufeies  have  their  rife;  two  at  the  lides  of  the  proccflus  azygos, 
for  forming  part  of  the  nofe,  &c. 

What  has  been  defcribed  under  the  name  of  tcfnporal  and'  fpinqut 
prdeefTes  on  the  outfide  of  the  fitully  is  likewifc  feen  on  its  inTide, 
Vt/here  they  arc  concave,  for  receiving  part  of  the  brain;  and  com¬ 
monly  three  apophyfes  on  the  internal  furface  of  the  fphenoid  bone,, 
are  only  mentioned :  two  riling  broad  from  the  fore  part  of  its  body 
become  fmallcr  as  they  are  extended  obliquely  backwards.  The  third 
Handing  on  a  long  tranfverfe  bafe,  near  the  back  part  of  the  body  of 
th  is  bone,  rifes  nearly  ere£l,  and  of  an  equal  breadth,  terminating 
often  in  a  little  knob  on  each  fide.  The  three  are  called  clinoid, 
from  fome  reremblanee  they  were  fuppofed  to  have  to  the  fupporters 
of  a  bed.  Sometimes  one,  or  both  the  anterior  clinoid  procefTes  are 
joined  to  the  Tides  of  the  pofterior  one,  or  the  body  of  the  bone  itfelA 
From  the  roots  of  the  anterior  clinoid  procefTes,  the  bone  is  extended 
on  each  Tide  outwards  and  forv/ards,  till  it  ends  in  a  fharp  pointy 
which  may  have  the  name  of  the  tranfverfe  fpinous  procefTes.  Between, 
but  a  little  farther  back  than  the  two  anterior  clinoid  procefTes,  we  fee 
a  protuberance  confiderably  finaller  than  the  pofterior  clinoid  procefs, 
but  of  its  Hiape.  Another  procefs  from  between  the  tranfverfe  pro- 
cefTes,  often  forces  itfelf  forwards  into  the  ethmoid  bone. 

Within  the  fkull  there  are  two  finuofities  in  the  internal  part  of 
cach^wing  of  the  fphenoid  bone,  for  receiving  the  middle  part  of  the 
brain.  One  between  the  tranfverfe  fpinous  procefTes,  for  lodging  the 
part  of  the  brain  where  the  crura  medullae  oblongatae  are.  Immedi* 
ately  before  the  third  or  middle  clinoid  procefs,  a  Tingle  pit  g«ncrally 
may  be  remarked,  from  which  a  fofia  goe«  out  on  each  fide  to  the 

holes 
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holes  through  which  the  optic  nerves  pafs.  The  pit  is  formed  bv  th« 
conjoined  optic  nerves  ;  and  in  the  foffe  thefe  nerves  are  lodged,  as 
they  run  divided  within  the  (kull.  Between  that  third  protuberance 
and  the  pofterior  clinold  procefs,  the  larger  pit  for  the  gland ula  pitui- 
taria  may  be  remarked.  This  cavity,  becaufe  of  its  refemblance  to 
a  Turkifh  faddle,  is  always  defcribed  under  the  name  of  fella  turcica, 
or  ephippium.  On  the  Bdes  of  the  pofterior  clinoid  procefs,  a  folTa 
may  be  remarked,  that  ftretches  upwards,  then  is  continued  forw^ards 
along  the  fides  of  the  fella  turcica  near  to  the  anterior  clinoid  pro- 
cefl'es,  where  a  pit  on  each  ftde  is  made.  Thefe  foffa  point  out  the 
Gourfe  of  the  two  internal  carotid  arteries,  after  they  have  entered  thq 
fkull.  Befides  all  thefe,  feveral  other  foflse  may  be  obferved,  leading 
to  the  feveral  holes,  and  imprinted  by  the  nerves  and  blood  veftels. 

The  holes  on  each  fide  of  the  fphenoid  bone  are  fix  proper,  and 
three  common.  I’he  firft;  is  the  round  one  immediately  below  thcr 
anterior  clinoid  proceffes,  for  the  pafFage  of  the  optic  nerve,  and  of 
the  branch  of  the  internal  carotid  artery  that  is  fent  to  the  eye.  Tho 
fecond  is  the  foramen  iacerum,  or  large  flit  betv/een  the  tranfverfe, 

'  fpinous,  and  orbitar  proceUes :  the  interior  end  of  which  flit  is  large, 
and,  as  it  is  extended  outwards,  it  becomes  narrower.  The  outer 
end  of  it  is  formed  in  the  os  frontis;  and  therefore  this  might  be 
reckoned  amor:g  the  common  foramina.  Through  it  the  third,  fourth, 
the  firft  branch  of  the  fifth,  and  the  greater  fhare  of  the  fixth  pair  of 
nerves,  and  an  artery  from  the  internal  carotid,  go  into  the  orbit. 
Sometimes,  as  Winflow  remarks,  a  fmall  branch  of  the  external  ca¬ 
rotid  enters  near  its  end,  to  be  diftributed  to  the  dura  mater;  and  a 
vein,  feme  call  it  the  venous  du£t,  or  Nuck’s  aquedu<fi:,  returns 
through  it  to  the  cavernous  finus.  The  third  hole,  fituated  a  littla 
below  the  one  juft:  now  defcribed,  is  called  rotundum,  from  its  fhape. 
It  allows  a  paflage  to  the  fecond  branch  of  the  fifth  pair  of  nerves,  or 
fuperior  maxillary  nerve,  into  the  bottom  of  the  orbit.  The  fourth 
is  the  foramen  ovale,  about  half  an  inch  behind  the  round  hole. 
Through  it  the  branch  of  the  fifth  pair,  or  inferior  maxillary  nerve, 
goes  out;  and  fometimes,  as  Ingraflias  fays,  a  vein  from  the  dura  ma¬ 
ter  pafTes  out  here.  Very  near  the  point  of  the  fpinous  procefs  is  the 
'  fifth  bole  of  this  bone :  it  is  fmall  and  round,  for  a  pafTage  to  the 
largeft  artery  of  the  dura  mater,  which  often  is  accompanied  with  a 
vein.  The  fixth  proper  hole,  Vefalius,  Euftachius,  and  others  ob-» 
ferve,  cannot  be  well  feen,  till  the  cuneiform  bone  is  feparated  from 
all  the  other  bones  of  the  fkull ;  for  one  end  of  it  is  hid  by  a  fmall 
protuberance  of  the  internal  plate  of  the  pterygoid  procefs,  and  by  th§ 

!  points  of  the  petrous  procefs  of  the  temporal  bone.  Its  canal  is  ex¬ 
tended  above  the  inner  plate  of  the  pterygoid  procefs ;  and  w'here  it 
opens  into  the  cavity  of  the  nofe,  it  is  concealed  by  the  thin  laminous 
part  of  the  palate  bone.  Through  it  a  confiderable  branch  of  the  fe^ 
cond  branch  of  the  fifth  pair  c/  nerves  is  reflected.  Often  in  the  mid¬ 
dle  of  the  fella  turcica,  a  fmall  hole  or  two  pierce  as  far  as  the  cellular 
fubftance  of  the  bone;  and  fometimes  at  the  fide  of  this  fella  one  or 
more  fmall  holes  penetrate  into  the  fphenoidal  finuftes.  'J'hefe  obfer- 
i  v^tiorw 
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vations  aiForded  Sylvius  Laurentius  and  others,  an  argument  of 
weight  in  their  time,  in  defence  of  Galen,  who  alFerts  the  defcent  of 
the  pituita  that  way  into  the  finuiTes  below. 

The  flrll  of  the  common  holes  is  that  unequal  filTure  at  the  fide  of 
the  fella  turcica,  between  the  extreme  point  of  the  os  petrofum,  and 
the  fpinous  procefs  of  the  cuneiform  bone,  'f'his  hole  only  appears 
after  the  bones  are  cleaned  ;  for  in  a  recent  fubjedf,  its  back  part  is 
covered  by  a  thin  bony  plate  that  lies  over  the  internal  carotid  artery, 
and  further  forward  it  is  filled  v/ith  a  cartilaginous  ligament,  under 
which  the  cartilaginous  part  of  the  Euftachian  tube  is  placed:  it  was 
by  this  palfage  that  the  ancients  believed  the  flimy  matter  was  con¬ 
veyed  front  the  emundtory  of  the  brain,  the  glandula  pituitaria,  to 
the  fauces.  The  fecond  common  hole  is  the  large  difeontinuation  of 
the  external  fide  of  the  orbit,  left  between  the  orbitar  procefies  of  the 
cuneiform,  maxillary  cheek  bones,  and  the  os  palati.  In  this  large 
hole  the  fat  for  lubricating  the  lobe  of  the  eye  and  the  temporal  muf- 
cle  is  lodged,  and  branches  of  the  fuperior  maxillary  nerve,  with 
fmall  arteries  from  the  carotid  and  veins  pafs.  The  third  hole  is 
formed  between  the  bafe  of  this  bone,  and  the  root  of  the  orbitar  pro¬ 
cefs  of  the  palate  bone  of  each  fide.  Through  tliis  a  branch  of  the 
external  carotid  artery,  and  of  the  fecond  branch  of  the  fifth  pair  of 
nerves,  are  allowed  a  paflage  to  the  noftrils,  and  a  returning  vein  ac¬ 
companies  them.  Sometimes,  however,  this  hole  is  proper  to  the 
palate  bone,  being  intirely  formed  out  of  its  fubftance. 

Under  the  fella  turcica,  and  fome  way  farther  forward,  but  within 
the  fubftance  of  the  fphenoid  bone,  are  two  finufles,  feparated  by  a 
bony  plate.  Each  of  them  is  lined  by  a  membrane,  and  opens  into 
the  upper  and  back  part  of  each  noftril  by  a  round  hole,  which  is  at 
their  upper  fore  part.  This  hole  is  not  formed  only  by  the  os  fphe- 
noides,  w'hich  has  an  aperture  near  as  large  as  any  tranfverfe  fedfion 
of  the  finus,  but  alfo  by  the  palate  bones  which  are  applied  to  the 
fore  part  of  thefe  finufies,  and  clofe  them  up,  that  hole  only  excepted, 
which  has  been  already  mentioned.  Frequently  the  two  finufles  are 
of  unequal  dimenflons,  and  fometimes  there  is  only  one  large  cavity, 
with  an  opening  into  one  noftril.  Albinus  aflerts,  thefe  cavities  are 
extended  fometimes  as  far  back  as  the  great  foramen  of  the  occipital 
bone.  In  other  fubjeefs  they  are  not  to  be  found,  w’hen  the  bone  is 
compofed  of  large  cells  :  Vefalius  mentions  a  cavity  within  the  parti¬ 
tion  of  the  finufles;  but  it  is  fmall.  The  fphenoid  finufles  ferve  for 
the  fame  ufes  as  the  frontal  do. 

As  this  bone  is  extremely  ragged  and  unequal,  fo  its  fubftance  is 
of  a  very  different  thicknefs,  being  in  fame  places  diaphanous ;  in 
others  it  is  of  a  middle  thicknefs,  and  its  middle  back  part  furpafTes 
the  greateft  fliare  of  the  fkull  in  thicknefs. 

Tfie  os  fphenoides  is  joined,  by  its  wings,  to  the  parietal  bones 
above,  to  the  os  frontis  and  ofia  malarum  before,  to  the  temporal 
bones  behind;  by  the  fore  part  of  its  body  and  fpinous  procefles,  to 
the  frontal  and  ethmoid  bones ;  by  its  back  part,  behind  the  two  fl- 
nufies,  to  the  occipital,  where  it  looks  like  a  bone  with  the  epiphyfes 

taken 
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taken  ofF,  and,  as  was  formerly  obferved  in  the  defcription  of  the  oc¬ 
cipital  bone,  it  cannot  be  feparated  without  violence  in  adults;  to  the 
palate  bones,  by  the  ends  of  the  pterygoid  procefTes,  and  ftill  more  by 
the  fore  part  of  the  internal  plates  of  the  pterygoid  procelTes,  and  of 
the  finuffes ;  to  the  maxillary  bones,  by  the  fore  part  of  the  external 
pterygoid  plates  ;  to  the  vomer  and  nafal  plate  of  the  os  ethmoides, 
by  the  proccdus  azygos.  All  thefe  conjundlions,  except  the  lafl, 
which  is  a  fchindylelis,  are  faid  to  be,  by  the  future,  proper  to  this 
bone  ;  though  it  is  at  firft  evident,  that  feveral  other  futures,  as  the 
tranfveiTe,  ethmoidal,  &:c.  are  confounded  with  it. 

We  now  fee  how  this  bone  is  joined  to  all  the  bones  of  the  fkull, 
and  to  moll:  of  the  upper  jawi  and  therefore  obtained  the  name  of 
the  wedge-like  bone. 

The  ufes  are  fo  blended  with  the  defcription,  as  to  leave  nothing 
new  to  be  added  concerning  them. 

The  fphenoidai  bone  is  almoft  complete  in  a  fetus  of  nine  months; 
only  the  great  alae  feparate  after  maceration  from  the  body  of  the 
bone.  The  proceiTus  azygos  is  very  large  and  hollow ;  the  thin  tri¬ 
angular  procefTes  are  not  ofiified  ;  the  internal  furface  of  the  body  is 
unequal  and  porous ;  the  finuffes  do  not  appear. 

Whoever  is  acquainted  with  each  bone  of  the  fkull,  can,  withouf 
difficulty,  examine  them  as  they  ftand  united,  fo  as  to  know  the 
lhapes,  fizes,  diffances,  &c,  of  their  feveral  parts,  and  the  forms^ 
capacities,  he.  of  the  cavities  formed  by  them,  which  is  of  great  ufe 
towards  underlTanding  die  anatomy  of  the  parts  contiguous  to,  con¬ 
tained  within,  or  connedfed  to  them.  Such  a  review  is  neceffary,  af¬ 
ter  confidering  each  clafs  of  bones.  Thus  the  orbits,  noftrils,  mouth, 
face,  head,  fpine,  thorax,  pelvis,  trunk,  extremities,  and  fkeleton, 
ought  like  wife  to  be  examined. 

The  face  is  the  irregular  pile  of  bones,  compofing  the  fore  and  un¬ 
der  part  of  the  head,  which  is  divided,  by  authors,  into  the  upper 
and  lov^rer  maxillse,  or  jaws. 

The  fuperior  maxilla  is  the  common  defignation  given  to  the  upper 
immoveable  part  of  the  face;  though,  if  "we  would  follow  CelfuSi 
we  fhould  apply  the  word  maxilla  to  the  lov/er  jaw  only,  and  the 
name  mala  to  this  upper  jaw.  In  compliance  to  prevailing  cuftom, 
we  fnall,  however,  ufe  the  terms  as  now  commonly  employed.  The 
fhape  of  the  fuperior  jaw  cannot  eafily  he  expreffed ;  nor  is  it  necef¬ 
fary,  provided  the  fhape  and  fituation  of  the  bones  which  compofe  it 
are  deferibed.  It  is  bounded  above  by  the  tranfverfe  future,  behind 
by  the  fore  part  of  the  fphenoid  bone,  and  below  by  the  mouth. 

The  upper  jaw  confifts  of  fix  bones  on  each  fide,  of  a  thirteenth 
bone  which  has  no  fellow,  placed  in  the  middle,  and  of  iixteen  teeth. 
The  thirteen  bones  are,  two  offa  nafi,  two  offa  unguis,  two  offa  ma- 
larum,  two  offa  maxillaria,  two  offa  palati,  two  offa  fpongiofa  infe- 
jriora,  and  the  vomer. 

The  offa  nafi  are  placed  at  the  upper  part  of  the  nofe ;  the  offa  un¬ 
guis  are  at  the  internal  cantbi  of  the  orbits  ;  the  offa  malarum  form 
the  prominepep  of  the  cheeks  ^  the  offa  ma^^illaria  form  the  fide  of 
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the  nofe,  with  the  whole  lower  and  fore  part  of  the  upper  jaw,  and 
the  greatefl  fhare  of  the  roof  of  the  mouth;  the  offa  palati  are  fitu- 
ated  at  the  back  part  of  the  palate,  noffrils,  and  orbit  ;  the  offa  fpon- 
giola  are  feen  in  the  lower  part  of  the  nares ;  and  the  vomer  helps  to 
ieparate  thefe  two  cavities^ 

The  bones  of  the  upper  jaw  are  joined  to  the  bones  of  the  fkull  by 
the  fchindylehs  and  futures  already  defcribed  as  common  to  the  (kull 
and  face,  and  are  conneidled  to  each  other  by  gomphohs  and  fifteen  fu¬ 
tures. 

ITe  gomphofis  only  is  where  the  teeth  are  fixed  in  their  fockets ; 
and  the  fchindylefis  is  only  where  the  edges  of  the  vomer  are  joined  to 
other  bones. 

The  futures  are  generally  diftinguiflied  by  numbers,  which  have 
iieen  dilferendy  applied;  and  therefore  we  coincide  in  opinion  with 
Vander  Linden,  Rolfinc,  and  Schenkius,  who  prefer  giving  names 
to  each,  which  may  be  eafily  contrived  from  their  fituation,  or  from 
the  bones  which  they  connedb. 

The  firfi:  is  the  anterior  nafal,  which  is  ftraight,  and  placed  longi¬ 
tudinally  in  the  middle  fore- part  of  the  nofe. 

The  fecond  and  third  are  the  lateral  nafal,  which  arc  at  tach  fide  of 
the  nofe,  and  almoft  parallel  to  the  firfi:  future. 

Each  of  the  two  lacrymal  is  almofi:  femicircular,  and  is  placed  round 
the  lacrymal  groove. 

The  fixth  and  feventh  are  the  internal  orbitar;  each  of  which  is 
extended  obliquely  from  the  middle  of  the  lower  fide  of  an  orbit  to  the 
edge  of  its  bafe. 

The  two  external  orbitars  are  continued,  each  from  the  end  of  the 
internal  orbitar,  to  the  under  and  fore  part  of  the  cheek. 

The  tenth  is  the  myftachial,  which  reaches  only  from  the  lower 
part  of  the  feptum  narium  to  between  the  two  middle  dentes  incifores. 

The  longitudinal  palate  future  firetches  from  the  middle  of  tho 
foremofi:  teeth  through  the  midcle  of  all  the  palate. 

The  tranfverfe  one  runs  acrofs  the  palate,  nearer  the  back  than  the 
fore  part  of  it. 

Each  of  the  two  palato-maxillary  is  at  the  back  part  of  the  fide  of 
each  noftril. 

The  next  is  the  fpinous,  which  is  in  the  middle,  of  the  lower  part 
of  the  noftrils.  This  may  perhaps  be  rather  thought  a  double  fchin. 
dylefis. 

The  connedllon  of  the  ofTa  fpongiofa  to  the  fide  of  each  nofiril,  is 
fo  much  by  a  membrane  in  young  fubjeas,  by  a  fort  of  hook,  and 
afterwards  by  concretion  or  union  of  fubfiance  in  adults,  that  I  did 
not  know  well  how  to  rank  it  :  but  if  any  chufe  to  call  it  a  future, 
the  addition  of  two  tranfverfe  nafal  futures  may  be  made  to  thofe 
above  named. 

Thefe  futures  of  the  face  (formerly  called  harmonise)  have  not  fuch 
confpicuous  indentations  as  thofe  of  the  fkull  have;  the  bones  here 
not  having  fubftance  enough  for  forming  large  indentations,  and 
|here  being  lefs  necefiity  for  fecurity  againfi;  external  injuries,  or  any 
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internal  protruding  force  than  in  the  cranium.  Thefe  flrtures  often 
difappear  in  old  people,  by  the  bones  running  into  each  other;  which 
'  can  do  little  prejudice,  becaufe  the  principal  ufe  of  the  bones  being 
fo  numerous  here,  is  to  allow  them  to  be  extended  into  a  proper 
form. 

It  is  evident,  from  the  manner  of  the  conjundfion  of  thefe  bones, 
that  they  can  have  no  motion,  except  in  corntmbn  with  the  fkull. 

The  purpofes  which  this  pile  of  bones  ferves,  will  be  Ihe wn  in  the 
defeription  which  will  be  given  of  each  of  them. 

Offa  nafi,  fo  named  from  their  fituation  at  the  root  of  the  nofe,  are 
each  of  an  irregular  oblong  fquare  figure,  being  broadeft  at  their 
lower  end,  narroweft  a  little  higher  than  their  middle,  and  becoming 
fomewhat  larger  at  the  top,  where  they  are  ragged  and  thickeft,  and 
have  a  curvature  forwards,  that  their  connexion  with  the  frontal  bone 
might  be  Wronger.  Thefe  bones  are  convex  externally,  and  thereby 
better  refift  any  violence  from  without;  and  they  are  concave  inter¬ 
nally,  for  enlarging  the  cavity  of  the  nofe. 

The  lower  edge  of  thefe  bones  is  unequal,  and  is  flretched  out¬ 
wards  and  backwards,  to  join  the  cartilages  of  the  noftriis.  Their 
anterior  fide  is  thick,  efpecially  above,  and  unequal,  that  their  con- 
jundfion  to  each  other  might  be  flronger ;  and  a  fmall  rifing  may  be 
remarked  on  their  inner  edge,  v/here  they  are  fuftained  by  the  fep- 
tum  narium.  Their  poflerior  fide,  at  its  upper  half,  has  externally  a 
depreffion,  where  it  is  over-lapped  fome  yvay  by  the  maxillary  bpnes : 
by  which  contrivance,  they  do  not  )ield  eaiily  to  prefTure  applied  to 
their  fore-part  or  fides. 

A  fmall  hole  is  frequently  to  be  obferved  on  their  external  furfaccj 
into  which  two,  three,  or  four  holes,  which  appear  internallv,  ter¬ 
minate,  for  the  tranfmiffion  of  fmall  veins ;  fometimes  the  holes  go 
no  further  than  the  cancelH  of  the  bones. 

The  nafal  bones  are  firm  and  folid,  with  very  little  cells  or  can- 
celli  in  them  ;  the  thin  fubdance  of  which  they  confifl;  not  reouirinw 
much  marrow. 

They  are  joined  above  to  the  frontal  bone,  by  the  middle  of  the 
tranfverfe  future;  behind,  to  the  maxillary  bones,  by  the  lateral  na¬ 
fal  futures;  below,  to  the  cartilages  of  the  nofe;  before,  to  one  an- 
' other,  by  the  anterior  nafal  future;  internally,  to  the  feptuin  na¬ 
rium. 

Thefe  bones  ferve  to  cover  and  defend  the  root  of  the  nofe. 

In  an  infant  the  nafal  hones  are  proportionally  fhorter,  and  lefs 
thick  at  their  upper  part  than  in  an  adult,  but  are  otherwife  com- 
pleat. 

OlTa  urtguls,  or  lachrimalia,  are  fo  named,  becaufe  their  figure  and 
magnitude  are  fomething  near  to  thofe  of  a  nail  of  one’s  finger,  and 
becaufe  the  tears  pafs  upon  them  into  the  nofe. 

Their  external  furface  is  compofed  of  two  fmooth  concavities  and 
a  middle  ridge.  The  depreilion  behind  forms  a  fmall  fbare  of  the  or¬ 
bit  for  the  eye-ball  to  move  on,  and  the  one  before  is  a  deep  perpen¬ 
dicular  canal,  or  fofTa,  larger  above  than  below,  coiKaining  part  of 
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the  iachrlmal  fac  and  du£t.  This  is  the  part  that  ought  to  be  pierceJ 
in  the  operation  for  the  fiflula  lachrymalis.  This  fofl'a  of  the  bone 
is  cribriform,  or  has  a  great  number  of  fmall  holes  through  it,  that 
the  filaments  from  the  membrane  which  lines  if,  itifinuating  them- 
felves  into  thefe  holes,  might  prevent  a  feparation  of  the  membrane, 
and  fecure  the  bone  in  its  natural  fituation,  'Fhe  ridge  between  thefe 
two  cavities  of  the  os  unguis,  is  the  proper  boundary  of  the  orbit  at 
its  internal  canthus ;  and  beyond  which  furgeons  fhould  not  proceed 
backwards  in  performing  operations  herel  The  internal  or  poderior 
furface  of  this  bone  conlihs  of  a  furrow  in  the  middle  of  two  con¬ 
vexities. 

The  fubftance  of  the  os  unguis  is  as  thin  as  paper,  and  very  brittle; 
W’hich  is  the  reafon  that  thofe  bones  are  often  warrting  in  fkeletons, 
and  need  little  force  to  pierce  them  in  living  fubjedfs. 

Each  of  thefe  bones  is  joined  ;  above,  to  the  frontal  bone,  by  part 
of  the  tranfverfe  future;  behind,  to  the  os  planum  of  the  ethmoid 
bone,  by  the  fame  future;  before  and  below,  to  the  maxillary  bone, 
by  the  lachrymal  future.  Internally,  the  ofla  unguis  cover  fome  of 
the  ethmoidal  linudes ;  nay,  are  nearly  continuous  with  the  bony  la¬ 
mella  which  make  up  the  fides  of  thefe  cells;  fo  that  they  are  as  much 
part  of  the  ethmoid  bone  as  the  ofla  plana. 

Thefe  unguiform  bones  compofe  the  anterior  internal  parts  of 
the  orbits,  lodge  a  fnare  of  the  lachrymal  fac  and  dudd,  and  cover  the 
ethmoid  cells.  Their  fituation  and  tender  fubftance  make  a  rafh  ope¬ 
rator  in  danger  of  deifroying  a  eonfiderable  fhare  of  the  organ  of  fmel- 
ling,  when  he  is  performing  the  operation  of  the  fiftula  lachrymalis  : 
but  when  thefe  bones  are  hurt,  they  cafl:  off  without  much  difficulty, 
and  confequently  the  wound  is  foon  cured,  unlefs  the  patient  labours 
under  a  general  cacoethes,  or  there  is  a  pre-difpofition  in  the  bones 
to  caries;  in  wffiich  cafe,  a  train  of  bad  fymptoms  follow,  or,  at  beft, 
the  cure  proves  tedious. 

Thefe  bones  are  fully  formed  in  a  new-born  child. 

OlTa  malarum  was  the  name  given  by  Celfus  to  all  the  upper  jaw; 
but  is  now  appropriated  to  the  prominent  fquare  bones  which  form 
the  cheek  on  each  fide.  Before  their  furface  is  convex  and  fmooth, 
backward  it  is  unequal  and  concave,  for  lodging  part  of  the  crotaphyte 
mufcles. 

The  four  anglais  of  each  of  thefe  bones  have  been  reckoned  pro- 
cefles  by  fome.  The  one  at  the  external  canthus  of  the  orbit,  called 
jthe  fuperior  orbitar  procefs,  is  the  longeft  and  thickeff.  The  fecond 
terminates  near  the  middle  of  the  lower  edge  of  the  orbit  in  a  fharp 
point,  and  is  named  the  inferior  orbitar  procefs.  The  third,  placed 
near  the  lower  part  of  the  cheek,  and  thence  called  maxillary,  is  the 
fliortefl:,  and  neareft  to  a  right  angle,'  The  fourth^  which  is  called 
zygomatic,  becaufe  it  is  extended  backwards  to  the  zygoma  of  the 
temporal  bone,  ends  in  a  point,  and  has  one  fide  ftraight,  and  the 
other  Hoping.  Between  the  two  orbitar  angles  there  is  a  concave 
arch,  which  makes  about  a  third  of  the  externa!  circumference  of  the 
orbit,  from  which  a  fifth  procefs  is  extended  backwards  within  the  or¬ 
bit. 
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Ht,  fo  form  near  one  third  of  that  cavity ;  and  hence  it  may  be  called 
the  internal  orbitar  procefs.  From  the  lower  edge  of  each  of  the  oflk 
maiarum,  which  is  between  the  maxillary  and  zygomatic  procefies, 
the  mafieter  mufcle  takes  its  origin  ;  and  from  the  exterior  part  of  the 
zygomatic  procefs,  the  mufculus  diftortor  oris  rifes;  in  both  which 
places  the  lurface  of  the  bone  is  rough. 

On  the  external  furface  of  each  cheek  bone,  one  or  more  fmall 
holes  are  commonly  found  for  the  tranfmiflion  of  Imall  nerves  or  blood- 
veflels  from,  and  fometimes  into  the  orbit.  On  the  internal  furface 
are  the  holes  for  the  palTage  of  the  nutritious  veflels  of  thefe  bones.  A 
notch  on  the  outfide  of  the  internal  orbitar  proceis  of  each  of  theie 
bones,  ailifts  to  form  the  great  flit  common  to  this  bone,  and  to  the 
fphenoid,  maxillary,  and  palate  bones. 

The  fubftance  of  thefe  bones  is  in  proportion  to  their  bulk,  thick, 
hard,  and  fblid,  with  fome  cancell i. 

Each  of  the  ofla  malarnm  are  joined  by  their  foperior  and  internal 
orbitar  procefTes,  to  the  os  frontis,  and  to  the  orbitar  procefs  of  the 
fphenoid  bone  by  the  tranfverfe  future.  By  the  edge  between  the  in¬ 
ternal  and  inferior  orbitar  procefies,  to  the  maxillary  bone  by  the  in¬ 
ternal  orbitar  future.  By  the  fide  between  the  maxillary  and  inferior 
orbitar  procefs,  again  to  the  maxillary  hone  by  the  external  orbitar  fu¬ 
ture.  By  the  zygomatic  procefs  to  the  os  temporum,  by  the  zygo¬ 
matic  future. 

The  cheek  bones  are  entire,  and  fully  olHhed  in  all  their  parts  in 
children. 

The  ofla  maxillaria  fuperiora,  are  the  largeft  bones,  and  conflitute 
the  far  greater  part  of  the  upper  jaw,  which  has  appropriated  the  name 
of  maxillaria  to  them.  The  figure  of  one  of  them,  or  of  the  two 
when  joined,  is  fo  irregular,  that  words  can  fcarce  give  an  idea  of  it. 

The  proceffes  of  each  maxillary  bone  may  be  reckoned  feven.  The  firit 
is  the  long  nafal  one  at  its  upper  and  fore  part,  which  is  broad  below, 
and  turns  fmaller  as  itrifes  upwards,  to  make  the  fide  of  the  nofe.  At 
the  root  of  this.,  a  tranfverfe  ridge  may  be  oblerved  within  the  noflrils, 
which  fupports  the  fore  part  of  the  upper  edge  of  the  inferior  fpongi- 
ous  bone.  The  fecond  is  produced  backwards  and  outwards,  from 
the  root  of  the  nafal  procefs,  to  fprm  the  lower  fide  of  the  orbit ;  and 
therefore  may  be  called  the  orbitar  :  the  edge  of  this  orbitar  procefs, 
and  the  ridge  of  the  nafal  one  which  is  continued  from  it,  make  a  con- 
fiderable  .portion  of  the  external  circumference  of  the  orbit.  From 
the  proper  orbitar  procefs,  a  very  rough,  triangular  furface  is  extended 
downwards  .and  outwards,  to  be  connedfed  to  the  cheek  bone ;  and 
therefore  may  be  called  the  malar  protefi  ;  from  the  loweft  protube¬ 
rant  part  of  which,  fome  (hare  of  the  mafieter  mufcle  takes  its  rife. 
Behind  the  orbitar  procefs,  a  large  tuberolity  or  bulge  of  the  bone  ap¬ 
pears,  which  is  efieemed  the  fourth  procefs.  On  the  internal  part  of 
this,  we  often  meet  wfith  a  ridge  almofl;  of  the  fame  height  with  that 
in  the  nafal  procefs,  which  runs  trani'/erfely,  and  is  covered  by  a  fimi- 
lar  ridge  of  the  palate  bone  on  which  the  back  part  of  the  upper  edge 
of  the  os  fpongiofum  inferius  reits.  The  convex  back  part  of  this 
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tuberofity  is  rough,  for  the  origin  of  part  of  the  external  pterygoid 
niufcle,  as  Albinas  has  remarked;  and  more  internally  is  fcabrous, 
where  the  palate  and  fphenoid  bones  are  joined  to  it.  That  ipongy 
protuberance  at  the  lower  circumference  of  this  bone,  where  the  fock- 
ets  for  the  teeth  are  formed,  is  reckoned  the  fifth.  The  fixth  is  the 
horizontal  plate  which  forms  the  greater  part  of  the  bafe  of  the  nof- 
trils  and  roof  of  the  mouth  :  its  upper  furface,  which  belongs  to  the 
jioftriis,  is  very  fmooth  ;  but  the  other  below  is  arched  and  rough, 
for  the  ftronger  adhefion  of  the  membrane  of  the  miouih,  which  is 
flretched  upon  it ;  and  in  chewing,  fpeaking,  &c.  might  otherwife 
be  liable  to  be  feparated.  The  feventh  rifes  like  a  fpine  from  the  in¬ 
ner  edge  of  the  lall,  and  forms  a  fmall  part  of  fne  partition  of  the 
nodrils. 

The  deprefhons  in  each  maxillary  bone  are,  iff.  A  rinuofity  be¬ 
hind  the  orbitar  procefs  made  by  the  temporal  mufcle.  ^dly,  A  pit 
immediately  before  the  fame  procefs,  where  the  origins  of  the  rnufqu- 
lus  elevator  labiorum  communis,  and  elevator  labii  fuperioris,  with  a 
branch  of  the  fiith  pair  of  nerves,  are  lodged  fecurely.  gdiy,  The  hol¬ 
low  arch  of  the  palate,  ^thly,  Fhe  femicircular  great  notch,  or  entry 
to  the  lower  part  of  the  noilnls,  betwixt  the  root  of  the  nafal  procefs 
and  ipine  of  the  palate  plate.  Beiow  this,  the  fore  part  of  the  bone 
is  flatted,  or  fometimes  hollowed  by  the  rnufculus  deprefibr  labii  fu- 
perioris.  ^thly.  The  fockets  for  the  teeth  ;  the  number  of  tlaefe  fockets  is 
uncertain  ;  for  the  fame  number  of  teeth  is  not  in  all  people,  and  the 
four  backmoft  teeth  of  each  fide  of  each  jaw  vary  greatly  in  their 
number  of  roots;  and  when  the  teeth  of  a  living  perfon  fall  out,  or 
are  taken  away,  the  fockets  fill  up  with  an  oiTeous  network,  ivhich 
becomes  folid  afterwards.  6th]y,  The  lachrymal  folTa  in  the  nafal  pro- 
^sfs,  which  aiTifcs  the  os  unguis  to  form  a  paflage  for  the  lachrymal  duff, 
This  part  of  the  bone  forming  this  foffa  is  fo  firm  and  flrong,  that  a 
furgeon  fcarce  can  perforate  it  with  the  ordinary  inftruments  for  the 
^flula  lachrymalis,  and  therefore  ought  to  avoid  it  in  doing  this  ope¬ 
ration.  imiaiediately  on  the  outfide  of  this  there  is  a  fmal!  depreffion 
from  which,  Wimflow  fays,  the  inferior  or  lefkr  oblique  mufcle  of  the 
.eye  has  its  origin,  ythly.  The  canal  on  the  upj  er  part  of  the  great  tu- 
berofity  within  the  orbit,  which  is  almofi:  acompleat  hole:  in  this,  a 
branch  of  the  fuperior  maxillary  nerves  paiTes.  Befides  thefe,  the  fu- 
perior  lurface  of  the  great  bulge  is  cotreave,  to  receive  the  under  part 
of  t, be  eye.  Immediately  above  the  tranfverfe  ridge  in  the  nafal  pro- 
.Cefs,  ,a  fmall  hollow  is  formed  by  the  cs  fponglnfum.  In  fome  fub- 
jedfs,  the  nafal  procefs  has  a  fmall  round  pit  above  the  lachrymal 
'BuT,  where  the  little  tendon  or  ligament  .of  the  orbicular  mufcle  of 
the  eye- lids  is  inferted.  It  is  this  tendon,  and  not  the  tendon  of  the 
larger  oblique  mufcle  of  the  eye,  which  there  js  fome  hazard  of  cut¬ 
ting  m  the  operation  of  the  fiilula  lachrymalis. 

The  holes  of  this  bone  are  two  proper,  and  two  common,  which 
are  always  to  be  found,  befides  feveral  others,  whofe  magnitude, 
^lumber,  &c.  are  uncertain.  The  firlTof  the  proper  is  the  external 
Ipibitar Immediately  below  the  orbit^  by  which  the  infra-orbitar  brarmh 
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of  the  fecond  oranch  of  the  fifth  pair  of  nerves,  and  a  fmall  artery, 
come  out,  after  having  paifed  in  the  canal,  at  the  bottom  of  the  or- 
I  bit  as  deferibed  in  No.  7.  of  the  depreffions.  This  hole  is  often  double, 
and  that  v/hen  the  nerves  has  happened  to  fplit  before  it  has  efcaped 
from  the  bone.  The  fecond  is  the  foramen  incifivum,  jutf  behind 
!  the  fore  teeth,  which,  at  its  under  part,  is  one  irregular  hole  cooi- 
,  mon  to  both  the  maxillary  bones  when  they  are  joined  ;  but  as  it  af- 
cends,  foon  divides  into  two,  three,  or  fometimes  more  holes ;  fome 
of  which  open  into  each  noflril.  Through  them  fmall  arteries  and 
veins,  and  a  twig  of  the  fecond  branch  of  the  fifth  pair  of  nerves  pafs, 
and  make  a  communication  between,  or  join  the  lining  coats  of  the 
nofe  and  mouth.  In  fome  fubjeefs,  Steno’s  duel  may  be  traced  fome 
way  on  the  fide  of  thefe  pafiages  next  to  the  nofe,  and  fmall  orifices 
may  be  obferved  opening  into  the  mouth. 

The  firft  common  hole  is  that  v;hich  appears  at  the  inner  fide  of 
the  back  part  of  the  tuberefity,  and  of  the  fockets  of  the  teeth,  and 
is  formed  by  a  fofl’a  in  this  bone,  and  a  correfponding  one  in  the  os 
palati:  through  it  a  nerve,  which  is  a  branch  of  the  fecond  branch 
of  the  fifth  pair,  runs  to  the  palate.  The  other  common  hole  is  the 
great  flit  in  the  outfide  of  the  orbit  deferibed  already,  as  the  fecond 
common  hole  of  the  fphenoid  bone. 

On  the  nafai  procefs,  according  to  Highmore,  holes  may  often  be 
obferved  for  the  paflage  of  vefFels  to  the  fubftance  of  the  bones,  and 

the  back  part  of  each  tuberofity,  feveral  foramina  are  placed,  for 
the  tranfmixTion  of  nerves  to  the  cavity  within,  but  thefe  are  uncer¬ 
tain. 

All  the  body  of  the  maxillary  bone  is  hollow,  and  leaves  a  large 
finus  a>kin  to  the  frontal  and  fphenoid,  which  is  commonly,  but  un- 
juftly  called.  Antrum  Highmorianum.  When  the  os  maxillare  is 
Angle,  or  feparated  from  ail  the  other  bones  of  a  fKeleton,  its  antrum 
appears  to  have  a  large  aperture  into  the  noflrils,  but,  in  a  recent 
fubjeCf^  it  is  fo  covered  at  its  backward  part  by  the  palate  bone;  in 
the  middle  by  the  os  fpongiofum  inferius  before  by  a  ftrong  membrane  ; 
that  one,  or  fometimes  two  holes,  fcarce  larger  than  a  crow  quiil, 
are  only  left  at  the  upper  part,  which,  after  a  fhort  winding  progrefs, 
open  into  the  noftrils  between  the  two  olfa  fpongiofa.  At  the  bottom 
of  this  cavitv,  we  may  often  obferve  fome  protuberances,  in  which 
the  fmall  points  of  the  roots  of  the  teeth  are  contained.  This  cavity, 
and  the  fockets  of  the  teeth,  are  often  divided  by  the  interpofition  of 
a  very  thin  bony  plate,  which  is  liable  to  be  eroded  by  acrid  matter 
colleded  in  the  antrum,  or  to  be  broke  in  drawing  a  tooth,  as  High- 
more  has  remarked.  The  fymptoms  of  a  collefilion  of  a  matter  here, 
naturally  lead  us  to  the  praftice  of  pulling  out  the  teeth,  and  piercing 
through  this  plate  into  the  antrum,  to  procure  an  evacuation  of  the 
collected  matter  ;  by  v/hich,  Cowper  takes  notice,  confiderable  fervice 
is  frequently  done. 

The  maxillary  finufles  have  the  fame  ufes  as  the  frontal  and  fphe- 
noidal  ;  and  the  fituation  of  the  finufles  is  fuch,  that  the  liquor  dril¬ 
ling  into  them  from  the  cells  of  the  ethmoid  and  palate  bones,  and 
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frcm  the  lachrymal  duils,  may  always  moiden  all  the  parts  of  the 
membrane  of  the  nofe  in  the  different  lituations  which  the  head  is  in. 

Thoygh  the  membranes  which  line  the  frontal,  fphenoidal,  and  maxil¬ 
lary  finuffes  are  continuations  of  the  one  which  covers  the  bones 
\vith?n  the  nofe,  yet  they  are  much  thinner  than  that  is,  and  have  fo 
rxiuch  imaller  veffels,  that  the  inje(9;ioni  which  makes  the  membrane 
of  the  nofe  red  all  over,  fills  only  fome  few  veffeis  of  the  maxillary 
finuffes,  and  fcarce  is  obferved  in  the  frontal  and  fphenoidal.  Are  not 
the  krger  veffeis  intended  for  a  more  plentiful  fecretion  of  a  vifcid  li¬ 
quor  to  defend  the  membrane  from  the  efiedfs  of  the  perflatus,  which 
is  conftantly  through  the  nofe  ?  Are  not  the  membranes  which  have 
the  fmalleft  veffeis,  ceteris  paribus,  the  moft  fenfible  ?  Do  not  many 
phaenomena  of  fmelling,  inflammations  of  thefe  parts,  megrim,  poly¬ 
pi,  &c.  depend  on  this  flrucbure  of  thefe  membranes  ? 

The  fubftance  of  the  maxillary  bones  is  compa<5t  and  firm,  except 
at  the  inferior  proceffes,  in  which  the  teeth  are  lodged,  where  it  is  very 
fpongy, 

Tl  he  maxillary  bones  are  joined  above  by  the  upper  ends  of  the  na- 
fal  proceffes  to  the  os  frontis  by  the  tranfverfe  future ;  at  the  fides  of 
thefe  proceffes,  to  the  offa  unguis,  by  the  lachrymal  futures;  to  the 
iiafal  bones,  by  the  lateral  nafal  futures;  by  their  orbi tar  proceffes, 
to  the  cheek  bones,  by  the  external  orbltar  futures ;  by  the  internal 
fides  of  the  internal  orbitar  proceffes,  to  the  offa  plana,  by  part  of  the 
ethmoidal  future;  by  the  baeje  part  of  the  tuberofities,  to  the  palate 
bones,  by  the  futures  called.  palato-maxLllares ;  by  the  pofterior 
edges  of  their  palatine  lamellae,  to  the  offa  palati,  by  the  tranfverfe 
palate  future ;  by  their  nafal  fpines,  to  the  vomer,  by  the  fpinous  fu¬ 
ture  ;  by  thoir  lockets  to  the  teeth,  by  gomphofis ;  by  the  internal  edge 
of  the  palate  plate,  to  one  another,  by  the  longitudinal  palate  future : 
cm  the  upper  and  fore  part  of  which,  a  furrow  is  left  for  receiving  the 
cartilage  which  forms  the  partition  of  the  noflrils ;  between  the  fore¬ 
part  of  the  noflrils  and  mouth,  to  each  other,  by  the  myftachial  fu¬ 
ture  :  fometimes  they  are  conne£led  to  the  offa  fpongiofa  inferiora,  by 
a  plain  concretion  or  union  of  fubftance. 

Thefe  bones  form  the  greater  part  of  the  nofe,  and  -of  the  roof  of 
the  mouth,  and  a  confiderable  fhare  of  the  orbit.  They  contain  fix- 
teen  teeth,  give  rife  to  mufcles,  tranfmiilion  to  nerves,  as  men¬ 
tioned  in  the  defeription  of  their  feveral  parts^ 

In  each  of  the  maxillary  bones  of  a  new-born  child,  the  external 
orbitar  procefs  is  hollow,  with  remarkable  holes  in  it.  There  are  five 
fockets  for  the  teeth,  of  which  the  two  pofterior  are  very  large,  and, 
according  to  Albinus,  when  divided  by  a  fecond  crofs  partition,  make 
the  number  of  lockets  fix.  The  palate  plate  is  cribriform  about  the 
middle.  The  great  tuberofity  is  not  formed  :  inftead  of  the  antrum, 
there  is  only  an  oblong  depreflion  at  the  fide  of  the  noflrils. 

The  bones  of  the  palate  are  commonly  deferibed,  particularly  by 
Euftachius,  Vidus  Vidius,  and  Winflow,  as  two  fmall  fquare  bones 
at  the  back  part  of  the  palate  or  roof  of  the  mouth,  though  they  are  of 
much  greater  extent,  being  continued  up  the  back  part  of  the  noflrils 
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to  the  orbit.  Each  palate  bone  may  therefore  be  divided  into  four 
parts :  the  palate  fquare  bone,  the  pterygoid  procefs,  nafal  lamella, 
and  orbitar  procefs. 

The  fquare  bone  is  unequally  concave,  for  enlarging  both  the 
mouth  and  cavity  of  the  nofe.  The  upper  part  of  its  internal  edge 
rifes  in  a  fpine,  after  the  fame  manner  as  the  palate  plate  of  the  max¬ 
illary  bone  does,  to  be  joined  with  the  vomer.  Its  anterior  edge  is 
unequally  ragged,  for  its  firmer  connexion  with  the  palate  proceis  of 
the  os  maxillare.  The  internal  edge  is  thicker  than  the  reil,  and  of 
an  equal  furface,  for  its  conjunction  with  its  fellow  on  the  other  fide. 
Behind,  this  bone  is  fomevvhat  in  form  of  a  crefcentj  and  thick,  - 
for  the  firm  connexion  of  the  velum  pendulum  palati ;  the  internal 
point  being  produced  backwards,  to  afford  origin  to  the  palato  ftaphy- 
iinus,  or  azygos  mufcle.  This  fquare  bone  is  well  diflinguifhed  from 
the  pterygoid  procefs,  by  a  perpendicular  foffa,  which  applied  to  fuch 
another  in  the  maxillary  bone,  forms  a  paffage  for  the  palatine  branch 
of  the  fifth  pair  of  nerves ;  and  by  another  fmall  hole  behind  this, 
through  which  a  twig  of  the  fame  nerve  paffes. 

The  pterygoid  procefs  is  fomewhat  triangular,  having  a  broad  bafe, 
and  ending  fmaller  above.  The  back  part  of  this  procefs  has  three 
foffa  formed  in  it ;  the  two  lateral  receive  the  ends  of  the  two  plates  of 
the  fphenoid  bone,  that  are  commonly  compared  to  a  bat’s  wings ;  the 
middle  foffa  makes  up  a  part  of  what  is  commonly  called  the  foffa  pte- 
rygoidea :  the  fore-fide  of  this  palatine  pterygoid  procefs  is  an  irregu¬ 
lar  concave,  where  it  receives  the  back  part  of  the  great  tuberofity  of 
the  maxillary  bone.  Frequently,  feveral  fmall  holes  may  be  obferved 
in  this  triangular  procefs,  particularly  one  near  the  middle  of  its  bafe, 
which  a  little  above  communicates  with  the  common  and  proper  holes 
of  this  bone  already  taken  notice  of. 

The  nafal  lamella  of  this  bone  is  extremely  thin  and  brittle,  and 
rifes  upwards  from  the  upper  fide  of  the  external  edge  of  the  fquare 
bone,  and  from  the  narrow  extremity  of  the  pterygoid  procefs ;  where 
it  is  fo  weak,  and,  at  the  fame  time,  fo  firmly  fixed  to  the  maxillary 
bone,  as  to  be  very  liable  to  be  broken  in  feparating  the  bones.  From 
the  part  where  the  plate  rifes,  it  runs  up  broad  on  the  infide  of  the 
tuberofity  of  the  maxillary  bone,  to  form  a  confiderable  fhare  of  the 
fides  of  the  maxillary  finus,  and  to  clofe  up  the  fpace  between  the 
fphenoid,  and  the  great  bulge  of  the  maxillary  bone,  where  there 
would  otherwife  be  a  large  flit  opening  into  the  noftrils,  as  Albinus 
obferves.  From  the  middle  internal  fide  of  this  thin  plate,  a  crofs 
ridge,  placed  on  fuch  another  of  the  maxillary  bone,  is  extended ;  on 
it,  the  back  part  of  the  os  fpongiofum  inferius  refl:s.  Along  the  out- 
fide  of  this  plate,  the  perpendicular  foffa,  made  by  the  palate  nerve, 
is  obfervable. 

At  the  upper  part  of  this  nafal  plate,  the  palate  bone  divides  into  two 
proceffes,  which  have  been  already  named  orbitar ;  between  which,  and 
the  body  of  the  fphenoid  bone,  that  hole  is  formed,  which  was  men¬ 
tioned  as  the  lafl:  of  the  holes  common  to  the  fphenoid  bone.  Some¬ 
times  this  hole  is  wholly  formed  in  the  os  palati,  by  a  crofs  plate  go- 
2  ing 
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ing  from  the  one  orbit^r  procefs  to  the  other.  A  nerve,  artery,  and 
vein,  belonging  to  the  noftrils,  pafs  here.  The  anterior  of  the  two 
orbitar  proceffes  is  the  larged,  and  has  its  fore  part  contiguous  to  the 
back  part  of  the  maxillary  finus ;  and  its  upper  furface  appears  in  the 
bottom  of  the  orbit,  behind  the  back  part  of  the  os  maxillare  and  pla¬ 
num  :  it  has  cells  behind,  refembling  thofe  of  the  ethmoid  bone,  to 
which  it  is  contiguous:  it  is  placed  on  the  aperture  of  the  finus  fphe- 
noidalis,  fo  as  to  leave  only  a  round  hole  at  its  upper  fore  part  The 
other  part  of  the  orbitar  procefs  is  extended  along  the  internal  fide  of 
the  upper  back  part  of  the  maxillary  tuberofity,  to  the  hafe  of  the 
fphenoid  bone,  between  the  root  of  the  procefius  azygos  and  the  pte¬ 
rygoid  procefs. 

'  The  palate  fquare  part  of  this  palate  bone,  and  its  pterygoid  pro¬ 
cefs,  are  firm  and  ftrong,  with  fome  cancelli ;  but  the  nafal  plate  and 
orbitar  proceffes  are  very  thin  and  brittle. 

The  palate  bones  are  joine'd  to  the  maxillary,  by  the  fore  edge  of 
the  palate  fquare  bone,  by  the  tranfverfe  palate  future;  by  their  thin 
nafal  fslates,  and  part  of  their  orbitar  procefles,  to  the  fame  bones, 
by  the  palato  maxillares  futures  ;  by  their  pterygoid  proceffes  and  back 
part  of  the  nalal  plates,  to  the  alae  vefpertilionum,  by  the  Tphenoid 
future;  by  the  tranfverfe  ridges  of-the  nafal  plates,  to  the  ofTa  fpon- 
giofa  inferiora,  by  contadf  :  hence  frequently  there  is  an  intimate 
union  of  the  fubftance  of  thefe  bones  in  old  ikulls ;  by  the  orbitar  pro- 
ceffes,  to  the  ofTa  plana  and  ethmoid  cellules,  by  the  ethmoid  fu¬ 
ture;  to  the  body  of  the  fphenoid  bone,  by  the  fphenoid  future;  by 
the  internal  edge  of  the  fquare  bones,  to  each  other,  by  the  longi¬ 
tudinal  palate  future;  and  by  their  nafal  fpines,  to  the  vomer,  by  the 
fpinous  future. 

The  palate-bones  form  part  of  the  palate,  noflrils,  orbits,  and  foffae 
pterygoideee ;  and  they  cover  part  of  the  finus  maxillares,  fphenoi- 
dales,  and  ethmoidei. 

Thefe  bones  are  very  compleat  in  a  new-born  infant,  the  nafal 
plates  being  then  thicker  and  Wronger  than  in  adults ;  but  the  orbi¬ 
tar  proceffes  have  not  the  cells  which  appear  in  the  bones  of  adults. 

When  we  are  acquainted  with  the  hiftory  of  thefe  bones,  the  rea- 
fon  is  evident,  why  the  eyes  are  fo  much  affedted  in  ulcers  of  the  pa¬ 
late,  as  to  be  often  attended  with  blindnefs,  which  frequently  hap¬ 
pens  in  an  ill-managed  lues  venerea;  or  why,  on  the  other  hand,  the 
palate  fuffers  from  an  jegylops. 

Offa  turbinata,  or  fpongiofa  inferiora,  refemble  the  fuperior  offa 
fpongiofa  in  fbape  and  fubffance,  but  have  their  anterior  and  upper 
edges  contiguous  to  the  tranfverfe  ridges  of  the  nafal  proceffes  of  the 
.maxillary  and  palate  bones.  From  their  upper  ffreight  edge,  two 
fmall  proceffes  ffand  out;  the  pofferior  of  which  is  broadeft,  defeends 
to  cover  fome  of  the  antrum  highmorianum  ;  the  anterior  rifes  up  to 
join  the  os  unguis,  and  to  make  part  of  the  lacrymal  dudf. 

Below  the  fpongy  bones  already  mentioned,  there  are  fometimes 
two  others,  one  in  each  noftril,  which  fe'ems  to  be  a  produdlion  of 
the  fides  of  the  maxillary  finus  turned  downwards.  When  this  third 
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fort  of  fpongy  bones  are  found,  the  middle  one  of  the  three  in  each 
noftril  is  the  largeft,  and  the  loweft  is  the  fmallefl.  Befides  all  thefe, 
:there  are  often  feveral  other  fmal)  bones  ftanding  out  in  the  noiirils  ; 
that,  frorf]  their  (hape,  might  alfo  deferve  the  name  turbinata;  hut 
are  uncertain  in  their  bulk,  fituation,  and  number,  accordiiig  to  San¬ 
torini. 

7  he  names  of  thefe  bones  fufficiently  declare  their  fpongy  fub- 
ftance,  which  has  no  firm  external  plate  covering  it. 

They  are  joined  to  the  ofi'a  maxillaria,  palati,  and  unguis,  in  old 
fubjefils,  by  a  firm  union  of  fubfiance  j  and  as  this  happens  alfo  fre- 
^quently  in  people  of  no  great  age,  Santorini  and  fome  anaromifis  are 
of  opinion,  that  they  flaould  be  efteemed  part  of  the  palate  bones; 
others  think  with  Hunauld,  that  fince  their  upper  edges  are  continued 
I  ;by  a  plate  to  a  part  of  the  os  ethmoides,  they  ought  to  be  efteemed  a 
;  part  of  this  bone. 

Their  ufe  is,  to  ftraiten  the  nofirils,  to  afFord  a  large  furface  for 
.extending  the  organ  of  fmelling,  to  cover  part  of  the  antra  maxiilaria, 
.and  to  aflifl:  in  forming  the  under  part  of  the  lachrymai  du<5ts,  tlie  ori- 
iices  of  which,  into  the  nofe,  are  concealed  by  thefe  bones. 

The  ofla  turbinata  are  nearly  com.plete  in  a  new-born  infant 

The  VOMER.,  or  bone  refembling  a  plough-fliare,  is  the  thi.rteenth 
of  the  upper  jaw  without  a  fellow,  forming  the  rower  and  back  parts 
of  the  partition  of  the  nofe,. 

The  figtire  of  this  bone  is  an  irregular  rhomboid  ;  its  fides  are  fiat 
and  fmooth.  Its  pofferior  edge  appears  in  an  oblique  direrSiion  ar  the 
.back  part  of  the  nofirils.  The  upper  one  is  firmly  uifiied  to  the  bale 
of  the  fphenoid  bone,  and  to  the  nafiii  plate  of  the  ethmoid  ;  and 
.when  it  can  be  got  feparated,  is  hollow,  for  receiving  the  procefius 
azygos  of  the  fphenoid.  The  anterior  edge  has  a  long  furrow  in  it, 
where  the  middle  cartilage  of  the  nofe  enters.  1  he  lower  edge  is 
■firmly  united  to  the  nafal  fpines  of  the  maxillary  and  palate  bones* 
Thefe  edges  of  this  bone  are  much  thicker  than  its  middle,  which  is 
as  thin  as  the^fineft  paper,  by  which,  and  the  firm  union  or  connec¬ 
tion  this  bone  has  above  and  below,  it  can  ver  feidom  be  feparated 
entire  in  adults  :  but,  in  a  child,  it  is  much  more  eafily  feparated  en¬ 
tire,  and  its  firudfure  is  more  diftindlly  feen  ;  wherefore  i  fliall  exa¬ 
mine  all  its  parts  in  fuch  a  fubjedl. 

Its  fituation  is  not  always  perpendicular,  but  often  inclined  and 
.bended  to  one  fide,  as  well  as  the  nafal  plate  of  the  ethmoid  bone. 

I'he  vomer  is  convex  at  its  upper  part,  and  then  is  ftreight,  as  it 
Js  extended  downwards  and  forwards,  where  it  is  compoled  of  two 
plates,  the  edge  of  which  has  a  great  numbei  of  fma'i  procefies,  cif- 
pofed  fomewhat  like  the  teeth  ot  a  faw,  but  rntwe  irregularly,  and  fe- 
veral  of  them  are  refledted  back.  Between  thefe  plates  a  deeo  fofla 
is  left,  which,  fo  far  as  the  top  of  the  curvature,  is  wide,  and  has 
firong  fides,  for  receiving  the  procefius  azygos  of  the  fpheanid  bone. 
Beyond  the  arch  forwards  the  fofTa  is  narrower  and  fhal lower  gradu¬ 
ally  to  the  point  of  the  bone,  receiving  for  fome  way  the  nafal  jamella 
ethmoidea;  which,  after  the  ofiification  is  complete,  is  fo  clofely 
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united  to  the  vomer,  by  the  little  procefles  piercing  into  its  fubftanee^ 
as  to  prevent  any  reparation  ;  on  which  account  it  has  been  efteemed 
by  Lieutaud,  and  fome  anatomifts,  a  part  of  the  ethmoid  bone.  1  he 
middle  cartilage  of  the  nole  fills  up  what  remains  oi  the  folia  at  its 
fore-part.  The  pofierior  edge  of  the  vomer,  which  appears  above 
the  back  part  of  the  palate  bones,  is  broader  above;  but  as  it  defeends 
forwards,  becomes  thinner,  though  it  is  fliii  folid  and  firm. 

The  lower  edge  of  this  bone,  which  reils  on  the  nafai  Ipine  of  the, 
palate  and  maxillary  bones,  has  a  little  furro’w  on  each  fide  of  a  fmall 
middle  ridge,  anfwering  to  the  fpines  of  the  bones  of  diiterent  fides, 
and  the  iiueritice  between  them.-  This  edge,  and  the  upper  one, 
meet  in  the  pointed  fore-end  of  this  bone. 

The  body  of  the  vomer  has  a  fmooth  furlace,  and  folid,  but  thin 
fubftance;  and  towards  its  fides,  where  it  is  thickefi,  forne  canceili 
may  be  obferved  when  the  bone  is  broken. 

It  is  joined  above  to  the  fphenoid  and  ethmoid  bones,  and  to  the 
middle  cartilage  of  the  nofe,  by  fchindylefis ;  below,  to  the  maxillary 
and  palate  bones,  by  the  fpinous  future. 

The  vomer  divides  the  noflrils,  enlarges  the  organ  of  fmelling,  by 
allowing  place  for  expanding  the  miembrane  of  the  noie  on  its  fides, 
and  fuftains  the  palate-plates  of  the^maxillary  and  palate  bones,  which 
otherwife  might  be  in  hazard  of  being  preiTed  into  the  noiirils ;  while 
the  vomer  is  fecured  from  flwiiBing  to  one  fide  or  other  by  the  double 
fchindylefis,  by  w’hich  it  is  joined  to  the  bones  above  and  belowx 

'Thefe  then  are  all  the  bones  which'compofe  the  upper  ja’-w,  except 
the  teeth,  which  are  (o  much  a  kin  to  thole  of  the  lower  jaw,  that  I 
chufe  to  make  one  defeription  ferve  for  both  ;  in  wTich  the  differences 
obfervable  in  them  (hall  be  remarked,  after  the  fecond  part  of  ihe  fact. 
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is  examiined  ;  becaufe  the  firubiure  of  the  teeth  cannot 


be  well  underilood,  until  the  cafe  in  which  they  are  fet  is  explained, 
ITe  MAXILLA  INFERIOR,  OF  the  lower  jaw,  confifls  only  of  one 
moveable  bone,  and  iixteen  teeth  incaied  in  it. 

This  bone,  which  is  fori'.ewhat  like  the  Greek  letter  v,  is  fituated  at 
the  lower  part  of  the  face,  fo  as  its  convex  middle  part  is  forweards. 


and  its  legs 


ire 


itclied 


Dacx.  It  is  commonly  divided  into  the  chin, 
fides,  and  procefies.  The  chin  is  the  middle  fore  part;  the  extent  of 
which,  to  each  iide,.  is  marked  on  the  external  furface  by  the  holes 
obfervable  there ;  and  inteimally,  by  the  beginning  of  an  oblique 
ridge.  Beyond  thefe,  the  Tides' appear,  and  are  continued  till  the 
bone,  by  bending  upwards,  begins  to  form  the  procefies. 

On  the  fore-part  of  the  cltin,  a  tranfverfe  rid^m  appears  in  the  mid- 
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below  thele  priiits,  a  fmali  fifiny;  m.ay  be  obferved,  where  the  depref- 
fores  commence.  On  the  back  part  of  the  chin,  fometimes  three, 

in  the  middle.  To  the  upper- 
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genii oliyoidei  have  their  origin.  Below  the  laft,  we  fee  two  rough 
finuofuicb  formed  by  the  digaiiric  mufcles. 

At  the  lower  and  fore-part  of  the  external  furface  of  each  fide  of 
the  lower  jaw,  a  fmall  eminence  may  be  obferved,  where  the  deprefi'or 
labiorum  communis  rlfes.  Near  the  upper  edge  of  the  fsdej  a  ridge 
runs  lengthvv’ays,  to  which  the  under  part  of  the  mufculus  buccinator 
IS  connetfed.  Internally,  towards  the  upper  edge  of  each  fide,  ano¬ 
ther  ridge  appears,  from  Vv'hich  the  mylohyoidei  have  their  origin,  and 
to  which  the  internal  membrane  of  the  gums  adheres. 

In  the  upper  edge  of  both  chin  and  Tides  are  a  great  many  deep  pits 
or  fockets,  for  receiving  the  roots  of  rhe  teeth.  The  number  and 
magnitude  of  thefe  fockets  are  various,  becaufe  of  the  different  num¬ 
ber,  as  well  of  the  teeth  themfelves,  as  of  their  roots,  in  different 
people.  Theie  fockets  in  this  lower  jaw,  as  well  as  in  the  upper  one, 
are  le!s  deep  as  old  age  comes  on  Vv^hen  freed  fiom  the  teeth  by  any 
means,  they  are  fome  time  after  filled  un  with  an  offeous  net- work, 
which  at  lad  becomes  entirely  folid,  and  as  fmooth  as  any  part  of  the 
bone  5  fo  that  in  a  great  many  old  jaws  one  cannot  obferve  a  veftige 
of  the  fockets  ;  but  then  The  jaw  becomes  lefs,  and  much  narrower, 
as  Vefalius  obferves.  Hence  may  know  why  the  chin  and  nofe  of 
toothlefs  people  are  much  nearer  than  before  the  teeth  were  lod  ; 
while  their  lips  either  fall  in  tovrards  the  mouth,  or  (land  prominent 
forwards.  Fallopius  fird  remarked,  that  whenever  teeth  are  protruded, 
new  fockets  are  formed.  T  he  lower  edge  of  the  chin  and  fides  is 
fmooth  and  equal,  and  is  commonly  called  the  bafe  of  the  lo'wer  jaw. 
The  ends  of  the  bafe,  where  the  jaw  turns  upwards,  are  called  its 
angles  ;  the  external  furface  of  each  of  which  has  feveral  inequalities 
upon  it,  Vi^here  the  maffeter  mufcle  is  inferted  ;  as  the  internal  furface 
alfo  has,  where  the  pterygoideus  internus  is  inferted,  and  a  ligament 
extended  from  the  dyloid  procefs  of  the  temporal  bone  is  fixed. 

The  proceffes  are  two  on  each  fide.  7  he  anterior,  fharp,  thin, 
corenoid  ones,  have  the  crotaphite  mufcles  inferted  into  them.  The 
poderior  proceffes,  or  condyles,  terminate  in  an  oblong  fmooth  head, 
fupported  by  a  cersix.  The  heads,  whofe  greated  length  is  tranf- 
verfe,  and  whofe  convexity  is  turned  forwards,  are  tipped  with  a  car¬ 
tilage,  as  the  articulated  parts  of  all  other  moved  bones  are.  The 
fore-part  of  the  root  and  neck  of  the  condyloid  procelTes  are  a  little 
hollow  and  rough,  where  the  external  pteryg-oid  mufcles  are  inferted. 

The  holes  of  the  lower  jaw  are  two  on  each  fide  ;  .one  at  the  root 
of  the  proceffes  internally,  where  a  large  branch  of  the  third  branch 
of  the  fifth  pair  of  nerves  enters  with  an  artery,  and  a  vein  returns, 
A  fmall  (harp  procefs  frequendy  juts  out  backwards  from  the  edge  at 
the  fore-part  of  this  bole,  to  which  a  ligament  extended  from  the  tem¬ 
poral  bone  is  fixed,  deferibed  by  Weitbrecht,  which  faves  the  nerve 
and  veffels  from  being  too  much  preffed  by  the  pter  gold  mufcles. 
From  the  lower  fide  of  this  hole,  either  a  fmall  fuperficiai  canal  or  a 
furrow  defeends,  according  to  Palfyn,  where  a  branch  of  the  nerve  is 
lodged,  in  its  way  to  the  rnylohyoideus  mufcle  and  fublinguai  gland. 
The  other  hole  is  external,  at  the  confines  of  the  chin,  where  branches 
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of  the  nerve  and  velTels  come  out.  The  canal  betwixt  thefe  two 
boies  is  joined  in  the  middle  of  the  fubiiaace  of  the  bone,  and  is 
pierced  b  a  gjeat  number  of  fmall  holes,  by  which  the  nerves  and' 
blood  veTisI/f'the  caneelli  and  teeth  pafs.  This  canal  is  continued 
a  liftip  fariiier  than  the  external  hole  of  the  chin.  On  account  ol  the 
vefiels  and  nerves  in  the  lower  jaw,  fradfures  of  this  part  may  be  at¬ 
tended  with  dangerous  fymptoms. 

I'he  furface  of  the  lower  jaw  is  hard  and  firm,  except  at  the  fpongy 
fockets,  wdiere  how'ever  it  is  fironger  than  the  upper  jaw.  Its  inter¬ 
nal  fubftance  is  cellular,  without  any  folid  partition  between  the  can- 
celli  in  its  middle.  At  the  bafe,  efpecialiy  of  the  chin,  where  this 
bone  is  moll;  expofed  to  injuries,  the  folid  lides  of  it  are  thick,  com- 
pacSt,  and  hard. 

The  lower  jaw  generally  receives  the  roots  of  fixteen  teeth  into  its 
fockets,  by  gomphofis]  and  its  condyloid  procefles  covered  with  carti¬ 
lage,  are  articulated  wiT  the  t-emporal  bones,  in  a  manner  that  is  not 
commonly  defcribed  right:  for,  as  was  already  mentioned  in  the  de- 
fcription  of  the  temposal  bones,  not  only  the  fore-part  of  the  cavity 
between  the  zygomatic  auditory  and  vaginal  procelies,  but  alfo  the 
adjoining  tubercle  at  the  root  of  the  zygomatic  of  each  os  temporumy 
is  covered  with  a  finooth  cartilage  for  this  articulation.  Here  alfo  an 
intermedj  etc  moveable  cartilage  is  placed,  which  being  thin  in  the 
middle,  and  thick  at  the  edges,  is  concave  on  both  hides  ;  and  is  con- 
nedded  io  firmly  by  ligaments  to  each  condyle,  as  to  follow  the  mo¬ 
tions  of  the  condyle  ;  and  fo  ioofely  to  the  temporal  bone,  as  readily 
to  change  its  fituation  from  the  cavity  to  the  tubercle,  and  to  return 
again  ;  while  the  common  ligament  of  the  articulation  affords  fpaee 
enough  for  fuch  a  change  of  place  backwards  and  forwards ;  but,  like 
other  ligansent  of  the  joints  by  ginglimus,  is  firong  and  fliort  at  the 
fider,  to  confine  the  lateral  motions. 

When  therefore  the  teeth  of  both  jaws  coincide,  the  condyles  are 
lodged  fecurely  in  the  temporal  cavities  ;  but  their  motions  to  either 
fide  muff  be  confined  both  by  the  firmnefs  of  the  ligaments,  and  the 
rifing  brims  which  are  on' each  fide  of  the  cavities. 


When  the  jaw  is  brought  dircbtly  forwards,  the  condyle  and  inter¬ 
mediate  cartilages  delcend  and  advance  forwards  upon  the  tubercles. 
In  this  fituadon,  the  lateral  motions  are  a  litbe  more  free  than  in  the 
former  one,  from  yhe  w/.nt  of  rifing  brims  to  ftop  the  condyles.  When 
the  fore  teeth  cf  the  lower  jaw  are  moved  forvrkrds,  and  to  one  fide,  the 
condyle  of  the  oppofue  fide  is  either  advanced  from  the  cavity  to  the 
-tubercle,  while  the  condyle  cf  the  fame  fide  remains  in  the  cavity;  or 
if  both  condyles  are  on  the  tubercles,  when  the  jaw  is  moved  oblique¬ 
ly  fo  one  fide,  the  condyle  of  the  fide  to  which  the  motion  is  made, 
Aides  back  from  the  tubercle  to  the  cavity.  When  the  mouth  is  open- 
ed  by  the  defeent  of  the  lower  jaw,  the  fore  part  of  it,  whei  e  the  de- 
rrefiing  muicles  are  Axed,  is  drawn  backwards  as  well  as  downwards, 
while  refiilance  is  made  to  the  angles  moving  backwards  by  the  maf- 
jeter  and  internal  pterygoid  miifcies  ;  and,  at  the  fame  time,  the  ex¬ 
ternal  pterygoids  draw  the  condyles  and  their  moveable  cartilages  for¬ 
wards 
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%^ards  upon  the  tuberclss,  and  the  axis  of  motion  of  the  bone  is  a  lit¬ 
tle  above  its  angles.  Bur  in  this  htuation  there  is  lefs  refiftance  than 
in  any  other,  to  the  condyles  luxating  forwards  5  a  difeafe  which  fcl- 
doni  happens,  except  Vvdien  people  are  gaping  too  wide;  and  therefore 
the  common  pradfice  of  nurfes,  who  fupport  the  jaw  of  infants  when 
they  are  yawning,  is  reafonable.  In  chewing,  there  is  a  fucceilion 
of  the  above  motions. 

A  general  remark  may  be  made  here,  that  wherever  moveable  car¬ 
tilages  are  found  in  joints,  either  the  articulated  bones  are  of  fuch  a 
figure,  or  fo  joined  and  fixed  by  their  ligaments,  that  little  motion 
would  be  allowed  without  fuch  cartilages ;  or  elfe  fome  motions  are 
necefl'ary  to  the  right  ufe  of  the  member,  which  the  form  of  the  arti¬ 
culation  would  not  otherwife  admit  of.  This  will  more  fully  appear, 
after  the  other  joints  with  fuch  cartilages  are  deferibed. 

In  a  child  born  at  the  full  time,  the  lower  jav/  is  compofed  of  two 
bones,  connected  by  a  thin  cartilage  in  the  middle  of  the  chin,  which 
gradually  ofrihes,  and  the  two  bones  intimately  unite.  In  each  of 
thefe  bones  there  are  five  or  fix  fockets  for  teeth,  as  in  the  upper  jaw. 

After  having  thus  deferibed  the  incafement  of  the  teeth,,  the  infer- 
tion  of  fo  many  mu  Teles  of  the  tongue,  and  of  the  os  hyoides,  the 
connediion  of  the  membrane  of  the  tongue  to  the  maxillary  bone,  and 
the  motions  of  this  bone,  it  is  eafily  feen,  that  the  iow^er  jaw  mud  be 
a  principal  inftrumeiit  in  manducation,  deglutition,  and  fpeech. 

The  TEETH  are  the  hard  white  bodies  placed  in  the  fockets  of  both 
jaws.  Their  number  is  generally  fixteen  above,  and  as  many  below | 
though  fome  people  have  more,  others  have  fewer. 

The  broad  thick  part  of  each  tooth  v/hich  appears  without  the  fock- 
et,  is  the  bafe  or  body.  The  frnaller  proceffes  funk  into  the  maxilla, 
are  the  root  or  fangs,  which  become  gradually  frnaller  towards  the  end 
fartheft  from  the  bafe,  or  are  nearly  conical,  by  which  the  furface  of 
their  Tides  divides  the  preilure  made  on  the  bafes,  to  prevent  the  foft 
parts,  which  are  at  the  fmall  points  of  the  fockets,  to  be  hurt  by  fuch 
preiTure.  At  the  place  where  the  bafe  ends,  and  the  roots  begin,  there 
is  generally  a  fmall  circular  deprellion,  which  fome  call  the  neck  or 
collar. 

Without  the  gums  the  teeth  are  covered  with  no  membrane,  and 
they  are  faid  to  have  no  proper  periofteum  within  the  fockets;  but 
that  is  fupplied  by  the  reiledted  membrane  of  the  gums,  which,  after 
a  fuccefsfui  injedfion,  may  be  evidently  feen  in  a  young  fubjedf,  with 
the  veffels  from  it  penetrating  into  the  fubflance  of  the  teeth ;  and  it 
may  be  difeovered  in  any  tooth  recently  pulled,  by  macerating  it  in 
water,  as  Cowper  remarks.  The  adhefion  of  this  membrane  to  thefe 
roots  is  flrengthened  by  the  fmall  furrows  obfervable  on  them. 

Each  tooth  is  compofed  of  its  cortex,  or  enamel,  and  an  internal 
bony  fubdance.  7'he  cortex  has  no  cavity  or  place  for  marrow,  and  is 
fo  folid  and  hard,  that  faws  or  hies  can  with  diiBcuIty  make  impreilion 
on.  It  is  tbickeft  upon  the  bafe ;  and  gradually,  as  the  roots  turn 
frnaller,  becomes  thinner,  but  no^  proportionally  to  the  difference  of 
the  fize  of  the  bafe  and  roots.  The  fibres  of  this  enamel  are  all  per¬ 
pendicular 
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pendicular  to  the  internal  fubftance,  and  are  Rrelght  on  the  bafe ;  but 

the  Tides  are  arched,  with  a  convex  part  towards  the  roots,  as  de- 
fcribed  in  Havers’s  Ofteology,  which  makes  the  teeth  refift*the  com- 
preflion  of  any  hard  body  between  the  jaws,  with  lefs  danger  of 
breaking  thefe  fibres,  than  if  they  had  been  fituated  tranfverrely.  The 
ipongy  fockecs  in  which  the  teeth  are  placed,  likewife  ferve  better  to 
prevent  fuch  an  injury,  than  a  tnote  foiid  bafe  would  have  done.  Not» 
Vvdthftanding  the  great  hardnefs  of  this  cortex,  it  is  wafied  by  man- 
ducation.  Hence  the  fharp  edges  of  fome  teeth  are  blunted  and  made 
broad,  while  the  rough  furfaces  of  others  are  made  fmooth  and  flat. 

I'he  bony  part  of  the  teeth  has  its  fibres  running  ftreight,  accord¬ 
ing  to  the  length  of  the  teeth.  When  it  is  expofed  to  the  air,  by  thS 
breaking  or  falling  off  of  the  hard  cortex,  it  foon  corrupts  ;  and  thence 
carious  teeth  are  often  all  hollow  within,  when  a  very  fmall  hole 
only  appears  externally. 

I’he  teeth  have  canals  formed  in  their  middle,  wherein  their  nerves 
and  blood-vefi'elo  are  lodged  ;  which  they  certainly  need,  being  con- 
ilantly  wafted  by  the  attrition  they  are  liibjecfted  to  in  manducation, 
and  for  their  further  growth,  not  only  after  they  firfl:  appear,  but 
even  in  adults,  as  is  evident  when  a  tooth  is  taken  out;  for  then  the 
oppofite  one  becomes  longer,  and  thofe  on  each  fide  of  the  empty 
focket  turn  broader;  fo  that  when  the  jaws  are  brought  together,  it 
is  fcarce  obferrable  where  the  tooth  is  wanting,  as  Ingraflias  ohferves. 

The  veil'els  are  eafily  traced,  fo  long  as  they  are  in  the  large  canal  j 
but  can  fcarce  be  obferved  in  their  dillribution  from  that  to  the  fub- 
ftaoce  of  the  teeth  of  adults.  Ruyfch  however,  affirms,  that  after  in- 
jedfion  he  could  trace  the  arteries  into  the  hardeft  part  of  thq  teeth  t 
and  Leeiiwenhoeck  fufpedfed  the  fibres  of  the  cortex  to  be  veiiels.  In 
children  he  has  frequently  injedled  the  veiTels  of  the  teeth  as  far  as 
their  bafe:  and  in  fuch  as  are  not  entirely  oflified,  one  can,  with  a 
lucky  iniecfion,  fill  fo  many  velTels,  as  to  make  both  the  outiide  and 
infide  of  the  cortical  part  appear  perfectly  red.  This  plentiful  fupply 
of  veiTels  mull  expofe  the  teeth  to  the  fame  diforders  that  attack  other 
vafcular  parts;  and  fuch  teeth  as  have  the  greateft  number  of  veiTels, 
muft  have  the  moil  numerous  chances  of  being  feized  with  thefe  dif- ' 
cafes. 

Every  root  of  each  tooth  has  fuch  a  diftindt  canal,  wdth  veiTels  and 
nerves  in  it,  Thefe  canals  in  the  teeth  with  more  than  one  root, 
come  nearer  each  other,  as  they  approach  the  bafe  of  the  tooth ;  and 
at  laft  are  only  feparated  by  very  thin  plates,  which  being  generally' 
incompleat,  allow  a  communication  of  all  the  canals;  and  trequently 
one  common  cavity  only  appears  within  the  bale,  in  which  a  pulpy 
fubflance,  compofed  of  nerves  and  veiTels,  is  lodged.  The  condition 
therefore,  of  the  nerves  here,  bears  a  ilrong  analogy  to  that  of  the 
cutaneous  nerves,  which  ferve  for  the  ieofation  of  touching. 

The  entry  of  the  canals  for  thefe  veiTels,  is  a  i'mall  hole,  placed  a 
little  on  one  fide  of  the  extreme  point  of  each  root :  fometimes,  efpe- 
cially  in  old  people^  this  hole  is  intirely  clofed  up,  and  coafequently 
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the  nerves  and  blood -  vefiels  are  deftroyed,  as  La  Hire  has  remarked 
in  the  hiftory  of  the  Royal  Academy  of  Sciences  for  1699. 

The  teeth  are  feen  for  a  confiderable  time  in  form  of  mucus  con¬ 
tained  in  a  membrane  j  afterwards  in  a  thin  cortical  plate,  and  foma 
few  offeous  layers  appear  within  the  membrane,  with  a  large  cavity 
filled  v/ith  mucus  in  the  middle;  and  gradually  this  exterior  {hell 
turns  thicker,  the  cavity  decreafes,  the  quantity  of  mucus  is  leffened, 
and  this  induration  proceeds  till  all  the  body  is  formed  ;  from  which 
the  roots  are  afterwards  produced. 

In  young  fubjecfs,  difrerent  liamina  or  rudiments  of  teeth  are  to  be 
obferved.  Thofe  next  the  gums  hinder  ordinarily  the  deeper  feated 
ones  from  making  their  way  out,  while  thefe  prevent  the  former  from 
fending  out  roots,  or  from  entering  deep  into  the  bony  fockets  of  the 
jaws,  by  which  they  come  to  be  lefs  fixed. 

Children  are  feldom  bv>rn  with  teeth  ;  but  at  two  years  of  age  they 
have  twenty  ;  and  their  number  does  not  increafe  till  they  are  about 
feven  years  old,  when  the  teeth  that  firft  made  their  way  through  the 
gums  are  thrulf  out  by  others  that  have  been  formed  deeper  in  the 
jaw,  and  fome  more  of  the  teeth  begin  to  difcover  themfelves  farther 
back  in  the  mouth.  About  fourteen  years  of  age,  fome  more  of  the 
firfi:  crop  are  Ihed,  and  the  number  is  increaled.  This  fhedding;  of 
the  teeth  is  of  good  ufe  ;  for  if  the  firfi  had  remained,  they  would 
have  flood  at  a  great  diltance  one  from  another  ;  becaufe  the  teeth  are 
too  hard  in  their  outer  cruft,  to  increafe  fo  fall  as  the  jaws  do. 
Whereas  both  the  fecond  layer,  and  the  teeth  that  come  out  late, 
meeting,  while  they  are  fofc,  wi^h  a  confiderable  refiftance  to  their 
growth  in  lengrh,  from  thofe  fituated  upon  them,  necefiarily  come 
out  broad,  and  fit  to  make  that  clofe  guard  to  the  mouth,  which  they 
now  form. 

The  teeth  are  joined  to  the  fockcts  by  gomphofi«?,  and  the  gums 
contribute  to  fix  them  there,  as  is  evident  by  the  teeth  falling  out 
when  the  gums  are  any  way  deftroyed,  or  made  too  fpongy,  as  in 
the  feurvy  or  faiivations ;  whence  fome,  with  Drake,  clafs  this  arti¬ 
culation  with  the  fyfi’arcofis. 

The  Lifes  of  the  teeth  are  to  mafticate  our  aliments,  and  to  aflift  us 
in  the  pronunciation  of  feveral  letters. 

Though  the  teeth  fo  far  agree  in  their  ftruclure,'  yet,  becaufe  of 
fome  things  wherein  they  differ,  they  are  generally  divided  into 
three  cialTes,  viz.  inclfores^  canini^  'dw\rnolares. 

The  incifores  are  the  four  fore- teeth  in  each  jaw,  receiving  their 
name  from  their  office  of  Cutting  our  aliment ;  for  which  they  are  ex¬ 
cellently  ada’-.ted,  being  each  formed  irito  a  fnarp  cutting  edge  at  their 
bafe,  by  their  fore  fide  turning  inward  there,  while  they  are  floped  down 
and  hollowed  behind,  fo  that  they  have  the  form  of  wedges  ;  and 
therefore  their  power  of  adding  mull  be  confiderably  increafed.  Du 
Verney,  in  his  letter  on  Olleoivigy,  fays  :  Seeing  in  the  abiion  of  the 
incifores,  a  perpendioii  ir  compreifion  is  only  neceffary,  without  any 
lateral  motion,  tney  are  not-  [>  firmly  fixed  in  their  fockets  as  the  other 
teeth  are,  each  baviiig  only  one  fhort  root,  but  that  is  broader  from 
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Before  backwards,  than  to  either  fide,  to  have  the  greatefl;  foengtbj 
where  it  is  expofed  to  the  ,ftrong  force  applied  to  it, 

'  The  incifores  of  the  upper  jaw,  efpecially  the  two  middle  ones^ 
are  broader  and  longer  generally  than  thofe  of  the  under  jaw. 

in  a  new-born  infant,  the  outer  ,ib-eil  of  the  body  of  thefe  teeth  is 
only  hardened.  Afterwards,  when  the  ftaraina  of  two  fets  are  formed,^ 
each  has  its  own  focket  5  thofe  neared  to  the  edge  of  the  gums  being 
placed  more  forward,  and  the  others  are  lodged  farther  back  within 
the  jaw  bones. 

The  canine,  from  the  refemblance  to  dog’s  tufks,  are  one  on  each 
fide  of  the  incifores  in  each  jaw;  the  two  in  the  upper  jaw  are  called 
eye-teeth,  from  the  cornmiinication  of  the  nerves  which  is  laid  to  be 
betv/ixt  them  and  the  eyes.  The  two  in  the  lower  jaw  are  named  an¬ 
gular,  or  wike-teetb,  becaufe  they  fupport  the  angles  of  the  mouth. 

The  canine  are  broader,  longer,  and  ftronger,  ,than  the  inciforeSo 
Their  bafes  are  formed  into  a  fliarp  edge,  as  the  incifores  are ;  only 
that  the  edge  rifes  into  a  point  in  the  middle,  .Fauchard  fays,  each 
of  them  has  generally  but  one  long  root,  though  lometimes  they  have 
two.  The  roots  are  crooked  towards  the  end.  The  canine  of  the 
wpper  jaw  are  larger,  longer,  and  with  more  crooked  roots,  than  thofe 
of  the  under  jaw.  T’he  lorni  of  their  bafe  is  fit  both  for  piercing  and 
cutting;  and  the  long  crooked  root  of  each,  makes  ic  fecure  in  the 


focket,  ' 

The  canine  teeth  of  a  child  are  in  much  the  fame  condition  as  the 
incifores  are. 

The  dentes  molares,  or  grinders,  which  have  got  their  name  be- 
caufe  they  grind  our  food,  are  generally  five  in  each  fide  of  each  jaw, 
in  all  twenty.  Their  bafes  are  broader,  more  fcabrous,  and  with  h 
thinner  cortical  fubftance  than  the  other  teeth*  They  have  alfo  more 
roots  ;  and  as  thofe  roots  generally  divaricate  from  each  other,  the 
partitions  of  the  fockets  between  them  bear  a  large  fiiare  of  the  great 
prefTiire  they  fuffer,  and  bind  it  to  aef  on  their  points. 

The  bafe  of  the  firfr  grinder  has  an  edge  pointed  in  the  middle,  on 
its  outfide,  refembling  the  canine;  from  u/hich  it  Hopes  inwards,  till 
•it  rifes  again  into  a  point.  Ic  has  generally  but  one  root,  which  fome- 
times  is  long  and  crooked  at  its  point. 

The  fecond  dens  molaris  has  two  points  on  its  bafe,  rifing  near 
equally  on  its  out  and  infide.  It  has  two  roots,  either  feparate  or  run 
together,  but  fliorter  than  the  root  of  the  firft.  Thefe  two  anterior 
grinders  are  much  fmaller  than  the  three  that  are  placed  farther  back 
in  the  mouth. 

The  third  and  fourth  are  very  broad  in  their  bafes,  with  four  or 
iive  points  Handing  out;  and  they  have  three  or  more  roots. 

The  fifth,  called  commonly  dens  fapientite,  from, its  coming  thro'® 
the  gums  later  than  the  other  grinders,  has  four  points  on  its  bafe, 
which  is  not  ib  large  as  the  bafe  of  the  third  and  fourth,  and  its  roots 
are  iefs  numerous. 
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The  incifores  of  the  upper-jaw  being  broader  than  thofe  of  the  low¬ 
er  jaw,  make  the  fuperior  grinders  to  be  placed  fo  much  farther  back 
than  the  lower  ones,  that  when  they  are  brought  together,  by  fhut- 
ting  the  mouth,  the  points  of  the  grinders  of  the  one  jaw  enter  into 
the  depreilions  of  the  oppofite  grinders,  and  they  are  all  equally  ap¬ 
plied  to  each  other,  notwithftanding  the  inequality  of  the  furface. 

The  numerous  roots  of  the  dentes  molares  prevent  their  loofeni  ng  by 
the  lateral  preffure  they  fuffer  in  grinding  ;  and  as  the  fockets  in  the 
upper-jaw  are  more  fpongy,  and  the  teeth  are  more  liable,  by  their  fi- 
tuation,  to  fall  out,  the  grinders  there  have  more  numerous  and  more 
feparated  roots  than  in  the  lower-jaw,  as  Galen  and  Fauchard  obferve. 
The  number,  however,  of  the  roots  of  the  teeth  of  both  jaws  is  very- 
uncertain  ;  fometimes  they  are  more,  fometimes  fewer  j  frequently 
leveral  roots  are  joined  together;  at  other  times  they  are  all  diftinef. 
The  difpofition  of  fuch  as  are  diftindf  is  alfo  various  ;  for  in  fome  the 
roots  ftand  out  {freight,  in  others  they  feparate,  and  in  others  again 
they  are  crooked  inwards.  When  the  roots  are  united  we  can  {till 
diftinguifh  them,  by  remarking  the  number  of  fmail  holes  at  their 
points,  which  determine  the  number  of  roots  each  tooth  ought  to 
be  reckoned  to  have. 

At  the  time  of  birth,  only  two  dentes  molares  in  each  jaw  have  be¬ 
gun  to  ofTify,  and  that  at  little  more  than  the  bafe,  which  has  feveral 
iharp  points  {landing  out  from  it.  The  temporaneous  grinders  are 
placed  more  diredlly  upon  the  internal  fet  than  the  other  two  clafTeS 
are ;  fometimes  there  is  a  piece  of  the  bone  of  the  jaw's  betVv'een  the 
two  feis ;  in  other  children,  the  two  fees  have  no  bone  interpofed 
between  them. 

According  to  the  divlfion  made  of  the  fltcleton,  we  fhould  now 
proceed  to  the  defeription  of  the  trunk  of  the  body;  but  muft  firil 
confider  a  bone  which  cannot  well  be  faid  to  belong  to  either  the 
head  or  the  trunk,  nor  is  it  immediately  joined  to  any  other,  and 
therefore  Is  very  feldom  preferved  with  fkeletons.  However,  it  is  ge¬ 
nerally  deferibed  by  authors  after  the  bones  of  the  face.  In  obedi¬ 
ence,  therefore,  to  the  prevailing  method,  1  Ihall  next  examine  the 
flruciure  of 

"j'he  Os  Hyoides,  which  is  fitiiated  horizontally  between  the 
root  of  the  tongue  and  the  larynx,  h  is  properly  enough  named 
hyoides,  from  the  refemblance  it  bears  to  the  Greek  letter  v,  and 
may,  for  a  clearer  demonftration  of  its  itruclure,  be  dlitinguifhed 
into  its  body,  cornua,  and  appendices. 

The  body  is  the  middle  broad  part,  convex  before,  and  hollow 
behind.  The  convex  fore-part  is  divided  into  two,  by  a  ridge;  into 
the  middle  of  which  the  mylo-hyoidei,  and  into  the  Tides  the  ifylo- 
hyoidei  mufeies  are  inferted.  Above  the  ridge,  the  bone  is  hori** 
zontal,  but  pitted  in  the  middle  by  the  infertion  of  the  two  genio- 
hyoidei  mufcles,  and  a  little  hollowed  more  laterally  by  the  bafo- 
glolii.  Bel(>w  the  ridge  it  is  convex,  but  a  little  flatted  in  the  mid¬ 
ilie  by  the  fternc-hyoidei,  and  pitted  mere  externally  by  the  coil^co- 
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byoidei.  The  concavity  behind  the  faces  backwards  and  downward3 
to  receive  the  thyroid  cartilage,  when  the  larynx  and  the  os  hyoides 
are  pulied  towards  each  other  by  the  action  of  the  fterno-hyoidei  and 
hyothyroidei  muicles;  and,  to  its  upper  edge,  the  ligamentous  mem¬ 
branes  of  the  epiglottis,  tongue,  and  thyroid-cartilage  are  fixed. 

The  horns  of  the  os-hyoides  are  ftretched  backwards  from  each 
fide  of  its  body,  where  often  a  fmall  furrow  points  out  the  tormer 
feparation  ;  for,  in  young  fubjedls,  the  body  and  horns  are  not  one 
continued  fubftance,  as  they  come  afterwards  to  be  in  adults.  Thele 
horns  are  not  always  ftreight,  nor  of  equal  length  ;  their  two  plain 
furfaces  ftand  obliquely  floping  from  above  outwards  and  downwards, 
into  the  external,  the  cerato-glofTus  is  infeited  above  ^  and  the  thyro- 
hyoideus  mufcle  below :  and,  to  the  one  behind,  the  ligamentous 
membrane  of  the  tongue  and  larynx  adheres.  Each  of  the  horns 
becomes  gradually  fmaller,  as  it  is  extended  from  the  bafe,  but  ends 
in  a  round  tubercle,  from  which  a  moveable  cartilage  Hands  out,  which 
IS  connected  to  the  upper  procefs  of  the  thyroid  cartilage. 

Where  the  body  of  the  os-hyoides  joins  on  each  iide  with  its  cor¬ 
nua,  a  fmall  ftyliform  procefs,  called  appendix,  rifes  upwards  and 
backwards,  into  which  the  mufculi  ftylo-hyoidei  alieri,  and  part  of 
the  hyo  gloffi  mufcles  are  fixed.  From  each  of  them  a  ligament  is 
fometimes  extended  to  the  ftyloid  procefs  of  the  temporal  bones,  to 
keep  the  os-hyoides  from  being  drawn  too  much  forwards  or  down¬ 
wards.  The  part  of  the  ligament  next  to^  thefe  procefTes  fometimes 
forms  into  feveral  cartilages,  which  aftervv^ards  offify  in  old  people, 
Ruylch,  in  his  Adverfaria  Anat,  p.  3,  fedt,  ix,  fays,  that  he  has  feen 
this  offilication  continued  as  far  up  as  the  ftyl,  id  procefTes,  which  were 
therefore  joined  to  the  os-hyoides  by  anchylofis. 

The  fubifance  of  the  os-hyoides  is  cellular,  but  covered  with  a  firm 
external  plate,  which  is  of  fufficient  ftrength  to  bear  the  adlions  of  fo 
*iany  mufcles  as  are  irTerted  in  it. 

It  is  not  articulated  with  any  bone  of  the  body,  except  by  means 
of  the  mufcles  and  ligaments  mentioned. 

The  ufe  of  the  os-hyoides,' is  to  ferve  as  a  folid  lever  for  the  muf¬ 
cles  to  a£f  with,  in  raifmg  or  depreding  the  tongue  and  larynx,  oy  in 
enlarging  and  diminifbing  the  capacity  of  the  fauces. 

At  birth  this  bone  is  in  a  cartilaginous  Hate,  excepting  a  fmall  point 
of  I'/one  in  the  middle  of  its  body,  and  in  each  of  the  horns.  The 
appendices  frequently  remain  cartilaginous  many  years. 

The  Bones  of  the  Trunk, 


The  trunk  confifts  of  the  fpine,  pelvis,  and  thorax. 

The  fpine  is  the  long  pile  of  bones  extended  from  the  condyles  of 
the  occiput  to  the  end  of  the  rump.  It  fomewhat  refembles  tw’o 
unequal  pyramids  joined  in  a  common  bafe.  It  is  not,  however, 
irreigi  %  for  its  upper  part  being  drawn  backv/ards  by  ftrong  mufcles, 
it  gradually  advances  forwards,  to  fupport  the  tsfophagus,  veffels  of 

Then  it  turns  backwards  lo  make  place  enough  for 
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the  heart  and  lungs.  It  is  next  bended  forwards  to  fupport  the  vifcera 
of  the  abdomen,  it  afterwards  turns  backwards,  for  the  enlarge¬ 
ment  of  the  pelvis  :  and  laftly,  it  is  refledfed  forwards,  for  fudaining 
the  loweft  great  gut. 

The  fpine  i?  commonly  divided  into  true  and  falfe  vertebres,  the 
former  conlHtutmg  the  long  upper  pyramid,  which  has  its  bafe  be¬ 
low,  while  the  falfe  vertebies  make  the  fliorter  lower  pyramid,  whofe 
bafe  is  above. 

The  true  vertebres  are  the  twenty  four  upper  bones  of  the  fpine, 
on  which  the  feveral  m  otions  of  the  trunk  of  our  bodies  are  performed, 
from  whicn  ufe  they  have  judly  got  their  name. 

Each  of  thefe  vertebres  is  compofed  of  its  body  and  procefles. 

The  Dodv  is  th-  thick,  fpongy  forepart,  which  is  convert  before, 
concave  backwards,  ho  izontal,  and  plain  in  rrioil:  of  them  above  and 
be  ow.  Numerous  fmall  holes,  efpecially  on  the  fore  and  back  part 
of  their  furrace,  give  pafiage  to  their  vefTels,  and  allow  the  ligaments 
to  enter  their  fubftance.  The  edges  of  the  body  of  each  vertebre  are  co¬ 
vered,  ef  .eciallv  at  the  fore-part,  with  a  ring  of  bone  firmer  and  more 
folid  that;  tine  fubitance  of  the  body  any  where  elfe.  Thefe  rings 
feeui  to  be  joined  to  the  vertebres,  in  the  form  of  epiphyfes,  but  are 
alledged  by  Fallopius,  and  fome  others,  to  be  the  ligament  oiTified. 
Tnev  are  of  .great  ufe  in  pjeventing  the  fpongy  bodies  from  being 
broken  in  the  motions  of  the  trunk. 

Be.we  n  the  bodies  of  each  two  adjoining  vertebres,  a  fubfiance 
between  the  nature  of  ligament  and  cartilage  is  interpofed,  which 
feems  to  confifi:  of  concentrical  curve  fibres,  wTen  it  is  cut  borizon- 
ta  ly  ;  but  when  ii  is  divided  perpendicularly,  the  fibres  appear  oblique 
and  decuiTatingeach  other.  The  outer  part  of  the  inver-vertebrai  liga¬ 
ments  is  the  mod  folid  and  hard  j  and  they  gradually  become  fofter 
till  they  are  a  mofi:  in  the  form  of  a  glairy  liquor  in  the  center;  and 
therefore  thefe  fubfiances  were  not  improperly  called  mucous  liga¬ 
ments  by  Galen  2nd  the  ancients.  The  external  fibrous  part  of  each 
is  c  ipable  of  being  greatly  extended,  and  of  being  coniprefled  into  a 
very  fmall  fpace,  while  the  middle  Huid  part  is  incomprellible,  or 
nearly  fo ;  and  the  parts  of  this  ligament  between  the  circumference 
and  center  approach  in  their  properties  to  either,  in  proportion  to  their 
more  folid  or  more  fluid  texture.  The  middle  point  is,  therefore,  a 
prop  or  pivot  on  which  the  miotion  of  a  ball  and  focket  may  be  made, 
with  fuch  a  gradual  yielding  of  the  fubflance  of  the  ligament  in  which¬ 
ever  diredfion  our  fpinesaie  moved,  as  laves  the  body  from  violent 
fltocks.  and  their  dangerous  coirfequences.  This  ligamento-carti- 
laginous  fubllance  is  firmly  fixed  to  the  horizontal  furfaces  of  the 
bodies  of  the  vertebres,  to  connedl  them,  in  which  it  is  aflifled  by  a 
firong  membranous  ligament,  which  lines  all  their  concave  furface, 
and  by  a  fail  flronger  ligament  that  covers  all  their  anterior  convex 
fur  face. 

We  may  lay  it  down  as  a  general  rule,  notwilhflanding  fome  ex¬ 
ceptions,  that  the  bodies  of  the  vertebres  are  fmaller,  and  more  folid 
above,  but  as  they  flefeend,  they  appear  larger  and  miore  fiiscngy ;  and 
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that  the  cartilages  between  them  are  thick,  and  the  furrounding  liga¬ 
ments  Ibroiig  in  proportion  to  the  largenefs  of  the  vertebres,  and  to 
the  quantity  of  motion  they  perform  :  by  which  dirpofition  the  greater 
weight  is  fupp.orted  on  the  broadeft,  beft?  feciireil  bafe,  and  the  mid¬ 
dle  of  our  body  is  aliatved  a  large  and  fecure  motion. 

From  each  fide  of  the  body  of  each  vertebre  a  bony  bridge  is  pro¬ 
duced  backwards,  and  to  a  fide  ;  from  the  poflerior  end  of  which  one 
flaming  procefs  rifes,  and  another  defcends;  the  fmooth,  and  what 
is  generally  the  flatteft  fide  of  each  of  thefe  four  procelTes,  which  are 
called  the  oblique,  is  coveied  with  a  fmooth  cartilage  ;  and  the  two 
lower  ones  of  each  vertebre  are  fitted  to,  and  articulated  with  the 
two  upper  or  aicending  oblique  procefies  of  the  vertebre  below,  having 
their  articular  ligaments  fixed  into  the  rough  line  round  their  edges. 

From  between  the  oblique  procefTes  of  each  fide  the  vertebre  is 
flretched  out  laterally  into  a  procefs,  that  is  named  tranfverfe. 

From  the  back  part  of  the  roots  of  the  two  oblique,  and  of  the 
tranfverfe  procefs  of  each  fide,  a  broad  oblique  bony  plate  is  extend¬ 
ed  backwards,  where  thefe  meet,  the  feventh  procefs  of  the  vertebres 
takes  its  rife.  This  being  generally  (harp  pointed  and  narrow  edged, 
has  therefore  been  called  the  fpinal  procefs,  from  which  this  whole 
chain  of  bones  has  got  its  name. 

Befldes  the  common  ligament  which  lines  all  the  internal  furface  of 
the  fpinal  procefTes,  as  well  as  of  the  bodies,  there  are  particular  li¬ 
gaments  that  conne^f  the  bony  bridges  and  procefles  of  the  contigu¬ 
ous  vertebres  together. 

The  fubftances  of  the  procefTes  is  corsfidcrably  flronger  and  firmer, 
and  has  a  thicker  external  plate  than  the  bodies  of  the  vertebres  have. 

The  feven  procefTes  form  a  concavity  at  their  fore-part,  which 
joined  to  the  one  at  the  back-part  of  the  bodies,  makes  a  great  hole, 
and  the  holes  of  all  the  vertebres  form  a  long,  large  conduit,  for  con¬ 
taining  the  fpinal  marrow.  In  the  upper  and  low  er  edge  of  each  la¬ 
teral  bridge,  there  is  a  notch.  Thefe  are  fo  adapted  to  each  other  in 
the  contiguous  vertebres,  as  to  form  a  round  hole  in  each  Tide  be¬ 
tween  each  two  vertebres,  through  u'hich  the  nerves  that  proceed 
from  the  fpinal  marrov/  and  its  blood  velTels  pafs. 

1  he  articulations  of  thefe  true  vertebres  are  plainly  double ;  for 
their  bodies  are  joined  by  the  intervening  cartilage  above  deferibed, 
and  their  oblique  procefTes  being  tipped  with  cartilages,  are  fo  con- 
nsffed  by  their  ligaments,  as  to  allow  a  fmall  degree  of  motion  to  all 
Tides.  Hence  it  is  evident,  that  their  center  of  motion  is  altered  in 
different  pofitions  of  the  trunk,  for  when  we  bow  forwards,  the  up¬ 
per  moved  part  bears  entirely  m  the  bodies  of  the  vertebres:  if  we 
bend  back,  the  oblique  procciTes  fupport  the  weight :  if  we  recline  to 
one  fide,  we  refl  lipon  the  oblique  procefTes  of  that  fide,  and  part  of 
tlf^  bodies  :  if  we  fiand  ere£t,  all  the  bodies  and  oblique  procefTeg 


have  their  (hare  in  our  fupport. 

Flence  it  follows,  iff,  That  becaufe  the  joints,  of  which  the  fiiine 
is  compofed,  are  fo  numerous,  the  fpinal  marrow,  nerves,  blood -vef- 
fels,  &c«  are  not  liable  to  fuch  compreifion  and  over-firetching  in 
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the  motion  of  the  trunk  of  the  body,  as  they  would  otherwlfe  be; 
fincefeveral  vertebres  muft  be  concerned  in  every  motion  of  the  fpine  ; 
and,  therefore,  as  Galen  remarks,  a  very  fmall  curvature  is  made  at 
the  conjunction  of  any  two  vertebres.  2dly5  That  an  ereCt  pofturc 
is  the  fureft  and  firmeft,  becaufe  the  furface  of  the  contaCt  of  the  ful¬ 
cra  is  largeft,  and  the  weight  is  moft  perpendicular  to  them,  as 
Pauw  jufily  obferves.  3d!y,  i’hat  the  mufcles  which  move  the  fpine, 
aCt  with  greater  force  in  bringing  the  trunk  to  an  ereCt  pofture,  than 
in  drawing  it  to  any  other  ;  for  in  bending  forwards,  backwards,  or  to 
a  hde,  the  mufcles,  which  perform  any  of  thefe  aCtions,  are  nearer 
the  center  of  motion,  confequently  the  lever,  with  which  they  aCf, 
is  fhorter,  than  when  the  center  of  motion  is  on  the  part  of  the  verte¬ 
bra,  oppofite  to  that  V'here  thefe  mufcles  are  infcrted,  which  is  the 
cafe  in  raifing  the  trunk.  This  is  extremely  necelTary,  hnce  in  the 
deflections  of  the  fpine  from  a  perpendicular  bearing,  the  weight  of  th® 
body  foon  inclines  it  which  way  we  defign  ;  whereas,  in  raifing  us  ere£t, 
th  is  great  weight  muft  be  more  than  counteracted.  4thly,  In  calcu¬ 
lating  the  force  exerted  by  the  mufcles  which  move  the  fpine,  wc 
fhould  always  make  allowance  for  the  aCtion  of  the  cartilages  between 
vertebres',  which  in  every  motion  from  an  ereCh  pofture,  muft  be 
ftretched  on  one  fide,  and  comprefted  on  the  other,  to  both  which 
they  refill: ;  whereas,  in  raifing  the  trunk,  thefe  cartilages,  accord¬ 
ing  to  Borelli,  afiift  by  their  fpongy  force.  5thly,  We  are  hence 
naturally  led  into  the  reafon  of  our  heighth  of  ftature  increafing  in 
the  morning,  and  diminifhing  at  night,  as  remarked  in  the  Philofo- 
phical  TranfaCfions ;  for  the  intermediate  cartilages  of  the  vertebres 
Being  prefled  all  day  long  by  the  weight  of  our  body,  become  more 
compaCf  and  thin  in  the  evening;  but  when  they  are  relieved  from 
this  prefture  in  the  night,  they  again  expand  themfelves  to  their  for¬ 
mer  thicknefs  ;  and  feeing  the  bulk  of  any  part  muft  vary  according 
to  the  different  diftention  or  repletion  of  the  veflels  compofing  it,  wc 
may  hence  underftand  how  we  become  taller  after  a  plentiful  meal,  and 
decreafe  after  faffing,  or  evacuations.  6thly,  From  the  different  arti¬ 
culations  of  the  bodies,  and  oblique  proceftes  of  the  vertebres,  and 
the  different  ftrength  of  the  ligaments,  it  is  plain  that  they  are  formed 
fo  as  to  allow  much  larger  motion  forwards  than  backwards ;  this 
laft  being'of  much  lefs  life,  and,  according  to  Galen,  might  be  dan¬ 
gerous,  by  over-ftretching  the  large  blood  veflels  that  are  contiguous 
to  the  bodies  of  the  vertebres.  ythly.  The  intervertebral  cartilages 
(hrivelling  as  they 4fi.cf>me  more  folid*  by  age,  is  the  caufe  why  old 
people  generally  bow  forwards,  and  cannot  raife  their  bodies  to  fuch 
an  eredf  pofture  as  they  had  in  their  youth. 

The  true  vertebres  ferve  to  gi'^e  us  an  ere61:  pofture  ;  to  allow  fuf- 
ficient  and  fecure  motion  to  the  head,  neck,  and  trunk  of  the  body, 
and  to  fupport  and  defend  the  bowels,  and  other  foft  parts. 

At  the  ordinary  time  of  birth,  each  vertebre  confifts  of  three  bony 
pieces,  connecSted  by  cartilages ;  to  wit,  the  body,  which  is  not  fully 
offified,  and  a  long  crooked  bone  on  each  fide,  on  which  we  fee  a 
fmall  fhare  of  the  bony  bridge,  the  oblique  proceftes  complete,  the 

"  '  begin- 


Anatomical  heUiircs, 

beginning  tranfverfe  proc<<lies,  and  the  oblique  plate,  but  no  fplriaf 
proceiles,  fo  that  the  teguments  are  in  no  danger  of  being  hurt  by 
the  (harp  ends  of  thele  fpinal  procefies,  while  a  chnd  is  in  its  bended 
pofture  in  the  womb,  nor  while  it  is  fqueezed  in  the  birth. 

From  this  general  mechanifm  of  the  tpine,  an  account  is  eafily  de¬ 
duced  of  all  the  different  preternatural  curvatures  which  the  fpine  is 
capable  of:  for  if  one  or  more  vertebres,  or  their  cartilages,  are  of 
unequal  thicknefs  in  opofite  fides,  the  fpine  muft  be  reclined  over  to 
the  thinner  fide  ;  v/hich  now  fuftaining  the  greateft  fhare  of  the  weight 
mult  hill  be  more  comprefled,  confequently  hindered  from  extending 
itfelf  in  proportion  to  the  other  fide,  which  being  too  much  freed  of  its 
burthen  has  liberty  to  enjoy  a  luxuriant  growth.  Xhe  caufes  on  which 
fuch  an  inequality  of  thicknefs  in  different  fides  of  the  vertebres  depends, 
mav  vary  ;  for  either  it  may  be  owing  to  an  over  didention  of  the  yef- 
fels'ofone  fide,  and  from  thence  a  preternatural  increafe  of  the  thick¬ 
nefs  of  that  part;  or  which  more  commonly  is  the  cafe,  it  may  pro¬ 
creed  from  an  obflrudlion  of  the  veffels,  by  which  the  application  of 
proper  nourifhment  to  the  bony  fubftance  is  hindered  ;  whether  that 
obftrudlion  depends  on  the  faulty  difpofition  of  the  veffels,  or  fluids, 
or  if  it  is  produced  by  an  unequal  mechanical  preflure,  occafioned 
by  a  paralytic  weaknefs  of  the  mufcles  and  ligaments,  or  by  a  fpaf- 
modic  over-adfion  of  the  mufcles  on  any  fide  of  the  fpine,  or  by  peo¬ 
ple  continuing  long,  or  putting  themfelves  frequently  into  any  pof- 
ture  declining  from  the  eredl  one  ,  in  all  thefe  cafes  one  common  ef¬ 
fect  follows,  viz.  the  vertebres,  or  their  cartilages,  or  both,  turn 
thick  on  that  fide  where  the  veffels  are  ftreightened  or  obftrudled  : 
whenever  any  morbid  curvature  is  thus  made,  a  fecond  turn,  but  in 
an  oppofite  direction  to  the  former,  muft  be  formed  ;  both  becaule 
the  mufcles  on  the  convex  fide  of  the  fpine  being  ftretched  muft  have 
a  ftronger  natural  contradfion  to  draw  the  parts  to  which  their  ends 
are  fixed,  and  becaufe  the  patient  makes  efforts  to  keep  the  center  of 
graviry  of  the  body  perpendicular  to  its  bafe,  that  the  mufcles  may  be 
relieved  from  a  conftant,  violent,  and  contradlile  ftate,  w'hich  always 
creates  uneafinefs  and  pain. 

When  once  we  underhand  how  thefe  crooked  fpines  are  produced, 
there  is  little  difficulty  in  perforq^ing  a  juft  prognofis ;  and  a  proper 
method  of  cure  may  be  as  eafily  contrived,  which  muft  vary  as  to  the 
internal  medicines,  according  tt)  the  different  caufes  on  which  the 
difeafe  depends;  but  one  general  indication  muft  be  purfued  by  fur^ 
geons,  which  is,  to  counteradt  the  bending  force,  by  increafing  the 
compreffion  on  the  convex  part  of  the  curvature,  and  diminifhing  it 
on  the  concave  fide.  The  manner  of  executing  which  in  particular 
cafes  muft  be  different,  and  requires  a  very  accurate  examination  of 
the  circumftances  both  of  the  difeafe  and  patient.  In  many  fuch  cafes 
I  have  found  fome  fimple  diredlions,  as  to  pofiures  in  which  the  pa¬ 
tient’s  body  ftiould  be  kept,  of  very  great  advantage. 

Though  the  true  vertebres  agree  in  the  general  ftrudfure  hitherto 
defcribed,  yet  becaufe  of  feveral  fpecialkies  proper  to  a  particular 
c  ■  '  .  number, 
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number,  they  are  commonly  divided  into  three  clafTes,  viz.  cervical, 
dorfal,  and  lumbar. 

The  cervical  are  the  feven  uppermoft  vertehres,  which  are  diftin- 
guifhed  from  the  reft  by  thefe  marks.  Their  bodies  are  fmaller  and 
more  folid  than  any  others,  and  flatted  on  the  fore-part,  to  make  way 
for  the  cefophagus  j  or  rather  this  flat  figure  is  owing  to  the  prefTure 
of  that  pipe,  and  to  the  adtion  of  the  longi  colli  and  anterior  re£ti 
mufeies.  They  are  alfo  flat  behind,  where  fmall  proceffes  rife,  to 
which  the  internal  ligaments  are  fixed.  The  upper  furface  of  the  bo¬ 
dy  of  each  vertebra  is  made  hollow,  by  a  flanting  thin  procefs  which 
is  raifed  on  each  fide  :  the  lower  furface  is  alfo  excavated,  but  in  a  dif-  ‘ 
ferent  manner  ;  for  here  the  pofterior  edge  is  raifed  a  little,  and  the 
one  before  is  produced  a  confiderable  way.  Hence  we  fee  how  the 
cartilages  between  thofe  bones  are  firmly  connedled,  and  their  articu¬ 
lations  are  fecure. 

The  cartilages  between  thefe  vertehres  are  thick,  efpecially  at  their 
fore-part ;  which  is  one  reafon  why  the  Vertehres  advance  forward  as 
they  defeend,  and  have  larger  motion. 

T'he  oblique  procefles  of  thefe  bones  of  the  neck  more  juftly  deferve 
that  name  than  thofe  of  any  other  vertehres.  They  are  fituated  flant¬ 
ing,  the  upper  ones  having  their  fraooth  and  almofl:  flat  furfaces 
facing  obliquely  backwards  and  upwards,  while  the  inferior  oblique 
procefles  have  thele  furfaces  facing  obliquely  forewards  and  down¬ 
wards. 

The  tranfverfe  procefTes  cf  thefe  vertehres  are  framed  in  a  different 
manner  from  thofe  of  any  other  bones  of  the  fpine  ;  for  befldes  the 
common  tranfverfe  procefs  rifing  from  between  the  oblique  procefles 
of  each  fide,  there  is  a  fecond  one  that  comes  out  from  the  fide  of 
the  body  of  each  vercebre  ;  and  thefe  two  proceffes,  after  leaving  a 
circular  hole  for  the  paffage  of  the  cervical  artery  and  vein,  unite, 

I  _and  are  confiderably  hollowed  at  their  upper  part,  with  rifing  fides, 

I  to  protect  the  nerves  that  pafs  in  the  hollow';  and  at  laft,  each  fide  ter¬ 
minates  in  an  obtufe  point,  for  the  infertion  of  mufeies. 

The  fpinal  procefles  of  thele  cervical  bones  {tand  nearly  flreight 
backwards,  are  fhorter  than  thofe  of  any  other  vertehres,  and  are 
forked,  or  double  at  their  ends,  and  hence  allow  a  more  convenient 
infertion  to  mufeies.  , 

The  thick  cartilages  between  the  bodies  of  thefe  cervical  vertehres, 
the  obliquity  cf  their  oblique  procefles,  and  the  (hortners  and  hori¬ 
zontal  fituation  of  their  fpinal  procefles,  all  confpire  to  allow  them 
large  motion. 

'I'he  holes  between  the  bony  crofs  bridges  for  the  paffage  of  the 
.  nerves  from  the  fpinal  marrow,  have  their  iargeft  fhare  formed  in  the 
i  lowefl:  of  the  two  vertehres,  to  which  they  are  common. 

I  So  far  moff  of  the  cervical  vertehres  agree;  but  they  have  feme 
S  particular  differences,  which  oblige  us  to  conflder  them  feparately. 

1  The  firft,  from  its .  ufe  in  fupporting  the  head,  has  the  name  of 
I  atlas,  and  is  called  epiftrophea,  from  the  motion  it  performs  on  the 
;  (ccoiid,  ' 
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The  atlas,  contrary  to  all  the  other  vertebrcs  of  the  fpine,  has  ri# 
body  ;  but  inftead  of  it,  there  is  a  bony  arch.  In  the  convex  fore-part 
of  which  a  fmall  rifing  appears,  where  the  mufculi  longi  colii  are  in¬ 
ferred ;  and  on  each  fide  of  this  protuberance,  a  fmall  cavity  may  be 
obferved,  where  the  re£li  interni  minores  take  their  rife,  T  he  upper 
and  lower  parts  of  the  arch  are  rough  and  unequal,  where  the  ligaments 
that  connect  this  vertebre  to  the  occipital  bone,  and  to  thefecond  ver- 
tebre  are  fixed.  The  back  part  of  the  arch  is  concave,  fmooth,  and 
covered  with  a  cartilage,  in  a  recent  fubje6t,  to  receive  the  tooth¬ 
like  procefs  of  the  fecond  vertebre.  In  a  iirft  vertebre  from  which 
the  fecond  has  been  feparated,  this  hollo v/  makes  the  paffage  for  the 
fpinal  marrow  feem  much  larger  than  it  really  is  :  on  each  fide  of 
it  a  fmall  rough  finuofity  may  be  remarked^  where  the  ligaments  go¬ 
ing  to  the  fides  of  the  tooth-like  procefs,  of  the  following  vertebre^ 
are  fattened,  and,  on  each  fide,  a  fmall  rough  protuberance  and  de- 
prefiion  is  obfervable,  where  the  tranfverfe  ligament,  which  fecures 
the  tooth-like  procefs  in  the  finuofity,  is  fixed,  and  hinders  that  pro¬ 
cefs  from  injuring  the  medulla  fpinalis  in  the  Hellions  of  the 
head. 

The  atlas  has  as  little  fpinal  procefs  as  body  ;  but,  inflead  thereof, 
there  is  a  large  bony  arch,  that  the  mufcles,  which  pafs  over  this 
vertebre  at  that  place,  might  not  be  hurt  in  extending  the  head.  On 
the  back  and  upper-part  of  this  arch,  there  are  two  depreflions, 
where  the  redi  poftici  mdnores  take  their  rife  ;  and  at  the  lower  part 
are  two  other  finuofities,  into  which  the  ligaments,  which  connedi 
this  bone  to  the  following  one,  are  fixed. 

The  fuperior  oblique  proceffes  of  the  atlas  are  large,  oblong,  hol¬ 
low,  and  more  horizontal  than  in  any  other  vertebre.  They  rife 
more  in  their  external  than  internal  brim,  by  which  their  articula¬ 
tions  with  the  condyloid  proceffes  of  the  os  occipitis  ate  firmer.  Un¬ 
der  the  external  edge  of  each  of  thefe  oblique  proceffes,  is  the  foffa, 
or  deep  open  channel,  in  w^hich  the  vertebra!  arteries  make  the  cir¬ 
cular  turn,  as  they  are  about  to  enter  the  great  foramen  of  the  occi¬ 
pital  bone,  and  where  the  tenth  pair  of  nerves  goes  out.  In  many 
bodies  this  foffa  is  covered  with  bone.  The  inferior  oblique  proceffes 
extending  from  within,  outwards,  and  downwards,  are  large,  con¬ 
cave,  and  circular  ;  fo  that  this  vertebre,  contrary  to  the  other  fix, 
receives  the  bones  with  whi.h  it  is  articulated  both  above  and  below. 
The  tranfverfe  proceffes  here  are  not  much  hollowed,  or  forked,  but 
are  longer  and  larger  than  thofe  of  any  other  vertebre  of  the  neck, 
for  the  origin  and  infertion  of  feverai  mufcles  ;  cf  which  thofe  that 
ferve  to  move  this  vertebre  on  the  fecond,  have  a  confiderable  lever 
to  adf  with,  becaufe  of  the  diftance  of  their  infertion  from  the  axis 
of  revolution. 

The  hole  for  the  fpinal  marrow^  is  larger  in  this  than  in  any  other 
vertebre,  not  only  on  account  of  the  marrow  being  largeft  here,  but 
alfo  to  prevent  its  being  hurt  by  the  motions  of  this  vertebre  on  the 
fecond  one.  This  large  hole,  and  the  long  ttaafverfe  proceffes,  make 
this  the  broadett  vertebre  of  tire  neck. 
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The  condyles  of  the  occipital  bone  move  forwards  and  backward^ 
on  the  fuperior  oblique  proceffes  of  this  vertebre;  but  from  the  figure 
of  the  bones  forming  thefe  joints  it  appears,  that  very  little  motion 
can  here  be  alldwed  to  either  fide,  and  there  muft  be  dill  lefs  circu» 
Jar  motion. 

In  new-born  children  this  vertebre  has  only  the  two  lateral  pieces 
oOified  ;  the  arch,  which  it  has  at  its  fore-part,  inflead  of  a  body,  be¬ 
ing  cartilaginous. 

The  fecond  vertebre  of  the  neck  is  called  dentata,  from  the  tooth¬ 
like  procefs  on  the  upper  part  of  its  body.  Some  authors  call  it 
epiftrophea,  but  improperly,  fince  this  defignation  is  only  applicable 
to  the  hrft,  which  moves  op  this  as  on  an  axis. 

The  body  of  this  vertebre  is  fomewdiat  of  a  pyramidal  figure, 
being  large,  and  produced  downwards,  efpecially  at  its  forefide,  to 
enter  into  a  hollow  of  the  vertebre  below  ;  while  the  upper  part  hjs 
a  fquare  procefs  vcith  a  fmall  point  Handing  out  from  it.  This  it  is 
that  is  imagined  to  refemble  a  tooth,  and  has  given  name  to  the 
vertebre. 

The  fide  of  tbis  procefs,  on  which  the  hollow  of  the  anterior  arch 
of  the  frit  vertebre  plays,  is  convex,  frnooth,  and  covered  with  a  car¬ 
tilage  :  and  it  is  of  the  i’ame  for?ia  behind,  for  the  ligament,  which 
is  extended  tranfverfely  from  one  rough  protuberance  of  the  frit 
vertebre  to  the  other,  and  is  cartilaginous  in  the  middle,  to  move  oa 
it.  A  ligament  likewife  goes  out  in  an  oblique  tranfveiTe  dlretSfion, 
from  each  fide  of  the  procefl'as  dentatus,  to  be  fixed  at  its  other  end 
to  the  firfl  vertebre,  and  to  the  occipital  bonc  ;  and  another  ligament 
rifes  up  from  near  the  point  of  the  procefs  to  the  os  occipitis. 

I'he  fuperior  oblique  proceffes  of  this  vertebre  dentata  are  larg'^, 
circular,  very  nearly  in  an  horizontal  pdfition,  and  flighdy  convex, 
to  be  adapted  to  the  inferior  oblique  proceffes  of  the  firft  vertebre. 
A  moveable  cartilage  is  faid  by  forne  authors  to  be  interpofed  between 
thefe  oblique  proceffes  of  the  firff  and  fecond  Vertebres  ;  but  Monro 
could  never  find  it.  The  inferior  oblique  proceiTes  of  this  vertebra 
dentata  anfwer  exaclly  to  the  defeription  given  of  thofe  common  to 
all  the  cervical  vertebres. 

The  tranverfe  procefies  of  the  vertebra  dentata  are  fliort,  very  lit¬ 
tle  hollowed  at  their  upper  part,  and  not  forked  at  their  ends ;  an4 
the  canals  through  which  the  cervical  arteries  pafs,  are  refiecled  out¬ 
wards  about  the  middle  fubitance  cf^each  procefs;  fo  that  the  courfe 
of  thefe  veffds  may  be  direebed  tow^ards  the  tranfverfe  proceffes  of  the 
firff  vertelrre.  Had  this  curvature  of  the  arteries  been  made  in  a  part 
.fo  moveable  as  the  neck  is,  while  they  were  not  defended  by  a  bone, 
and  fixeJ  to  that  bone,  fcarce  a  motion  could  have  been  performed 
without  the  utmoff  hazard  of  compreffion,  and  a  (fop  put  to  the 
esurfe  of  the  liquids,  with  all  its  train  of  bad  confequences.  Hence 
we  oblerve  the  fame  mechanifm  feveral  times  made  ufe  of,  when 
there  is  any  occaiion  for  a  fudden  curvature  of  a  large  artery.  This 
is  the  third  remarkable  infitance  of  it  we  have  feen.  The  firff  tvus 
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cond  was  that  lately  defcribed  in  the  vertebral  arteries,  turning  round 
the  oblique  procefles  of  the  firft  vertebre,  to  come  at  the  great  hole 
of  the  occipital  bone. 

The  fpinal  procefs  of  this  vertebre  is  thick,  ftrong,  and  fhort,  to 
give  fufficient  origin  to  the  mufculi  re£ti  majores,  and  obliqui  infe- 
riores,  and  to  prevent  the  contufion  of  thefe  and  other  miifcles  in  pul¬ 
ling  the  head  back. 

This  fecond  vertebre  confifts  at  the  birth,  of  four  bony  preces  : 
for,  befides  the  three  which  I  already  mentioned  as  common  to  all 
the  vertebres,  the  tooth-like  procefs  of  this  bone  is  begun,  at  this 
time,  to  be  offihed  in  its  middle,  and  is  joined  as  an  appendix  to  the 
body  of  the  bone.  Left  this  appendix  be  bended  or  displaced,  nurfes 
ought  to  keep  the  heads  of  new-born  children  from  falling  too  far  back¬ 
wards  by  'ftay-bands  or  fome  fuch  means,  till  the  mufcles  attain 
ftrength  fufficient  to  prevent  that  dangerous  motion. 

When  we  are  acquainted  with  the  ftrudlure  and  articulations  of 
the  firft  and  fecond  vertebre,  and  know  exadtly  the  ftrength  and  con**- 
cedion  of  their  ligaments,  there  is  no  difficulty  in  underftanding  the 
motions  that  are  performed  upon  or  by  the  firft  ;  though  this  fubjedb 
was  formerly  warmly  difputed  by  Euftachius  and  lome  of  the  greateft: 
anatomifts.  We  fball  not  enter  into  a  detail  of  the  reafons  advanced 
by  either  party  ;  but  to  explain  the  fadf,  as  any  one  may  fee  it  who 
will  remove  the  mufcles,  which,  in  a  recent  fubjecl,  hinder  the  view 
of  thefe  two  joints,  and  then  will  turn  the  head  iato  all  the  different 
pofttions  it  is  capable  of.  The  head  then  may  be  feen  to  move  for¬ 
wards  and  backwards,  on  the  firft  vertebre  as  was  already  laid,  while 
the  atlas  performs  the  circumgyration  upon  the  fecond  vertebre;  the 
inferior  oblique  proceffes  of  the  firft  vertebre  fliuffilng  eaftly  in  a  cir¬ 
cular  way  on  the  fuperior  oblique  procefles  of  the  fecond,  and  its  bo¬ 
dy  or  anterior  arch  having  a  rotation  on  the  tooth-like'  procefs,  hy 
which  the  perpendicular  ligament  that  is  fent  from  the  poirst  of  the 
tooth-like  procefs  to  the  occipital  bone  is  twiifed,  while  the  lateral 
jigaments  that  fix  the  proceffus  dentatus  to  the  Tides  of  the  hi  ft  ver¬ 
tebre,  and  to  the  os  occipitis,  are  very  differently  affecded  for  the 
one  upon  the  fide  towards  which  the  face  is  turned  by  the  circumgy¬ 
ration,  is  much  ftiortened  and  lax,  while  the  oppofite  one  is  ftretched 
and  made  tenfe,  and  yielding  at  laft  no  more,  prevents  the  bead  from 
turning  any  further  round  on  this  axis.  So  that  theie  lateral  liga¬ 
ments  are  the  proper  moderators  of  the  csrcunigyration  of  the  head 
here,  which  muft  be  larger  or  fnlaller,  as  thefe  ligaments  are  weaker 
or  ftronger,  longer  or  fborter,  and  more  or  Icfs  capable  of  being 
ftretched.  sBelldes  the  revolution  on  this  axis,  the  foft  vertebre  can 
move  a  (mail  way  to  either  fide  ;  but  is  prevented  from  moving  back¬ 
wards  and  forwards,  by  its  anterior  arch,  and  by  the  crofs  ligament, 
which  are  both  clofely  applied  to  the  tooth-like  piocels.  hiution 
forwards  here  would  have  been  of  very  bad  confequence,  as  it  would 
have  brought  the  beginning  of  the  fpinal  marrow  upon  the  point  of 
the  tooth-Iikc  procefs.- 
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The  rotatory  motion  of  the  head  is  of  great  ufe  to  us  on  many  ac¬ 
counts,  by  allowing  us  to  apply  quickly  our  organ  of  fenfes  to  ob¬ 
jects  ;  and  the  axis  of  rotation  was  altogether  proper  to  be  at  this  places 
for  if  it  had  been  at  a  greater  diftance  from  the  head,  the  weight  of 
'  the  head,  if  it  had  been  at  any  time  removed  from  a  perpendicular 
bearing  to  the  very  fmall  moveable  joint,  and  thereby  had  required 
a  long  lever,  would  have  broke  the  ligaments  at  every  turn  incon- 
fiderately  performed  ;  or  thefe  ligaments  muft  have  been  formed  much 
flronger  than  could  have  been  connedted  to  fuch  fmall  bones.  Nei¬ 
ther  could  this  circular  motion  be  performed  on  the  firft  vertebre  with- 
i  out  danger,  becaule  the  immoveable  part  of  the  medulla  oblongata  is 
fo  near,  as,  at  each  large  turn  the  beginning  of  the  fpinal  marrow 
would  have  been  in  danger  of  being  twifted,  and  of  fuffering  by  the 
compreffion  this  would  have  made  on  its  tender  fibrils. 

It  is  neceiTary  to  obferve,  that  the  lateral  or  moderator  ligaments 
!  confine  fo  much  the  motion  of  the  firft  vertebre  upon  the  fecond, 
that,  though  this  joint  may  ferve  us  on  feveral  occalions,  yet  we  are 
often  obliged  to  turn  our  faces  farther  round  than  could  be  done  by 
this  joint  alone,  without  the  greateft  danger  of  twiffing  the  fpinal 
marrow  too  much,  and  alfo  of  luxating  the  oblique  proceffes ;  there¬ 
fore  in  large  turns  of  this  kind,  the  rotation  is  aflifled  by  all  the  ver- 
tebres  of  the  neck  and  loins  ;  and  if  this  is  not  fufHcient,  we  employ 
moft  of  the  joints  of  the  lower  extremities.  This  combination  of  a 
great  many  joints  towards  the  performance  of  our  motions  is  alfo  to 
be  obferved  in  feveral  other  parts  of  the  body;  notwithftanding  fuch 
motions ,  being  generally  faid  to  be  performed  by  fome  fingle  joint 
only. 

The  third  vertebre  of  the  neck  is  by  fome  called  axis  ;  but  this 
name  is  applied  to  it  with  much  lefs  reafon  than  to  the  fecond.  This 
third,  and  the  three  below,  have  nothing  particular  in  their  ftruc- 
ture ;  but  all  their  parts  come  under  the  general  defcription  formerly 
given,  each  of  them  being  larger  as  they  defcend. 

The  feventh  vertebre  of  the  neck  is  near  to  the  form  of  tbofe  of 
the  back,  having  the  upper  and  lower  furfaces  of  its  body  lefs  hollow 
than  the  others  :  the  oblique  procelles  are  more  perpendicular.  Nei¬ 
ther  fpinal  nor  tranfverfe  proceffes  are  forked.  This  feventh  and  tlie 
fix'.h  vertebre  of  the  neck  have  the  hole  in  each  of  their  tranfverfe 
proceffes  more  frequently  divided  by  a  fmall  crtjfs  bridge,  that  goes  be¬ 
tween  the  cervical  vein  and  artery,  than  any  of  the  other  vertebres. 

The  twelve  dorfal  may  be  diffinguiilied  from  the  other  vertebres  of 
the  fpine  by  the  following  marks. 

Their  bodies  are  of  a  middle  fize,  betwixt  thole  of  the  neck  and 
loins.  They  are  more  convex  before  than  either  of  the  other  two  forts  ; 
and  are  flatted  laterally  by  the  preffure  of  the  ribs,  which  are  inferred 
into  fmall  cavities  formed  in  their  fldes.  'This  flatting  on  their  fides, 
which  makes  the  flijure  of  thefe  vertebres  almoff  an  half  oval,  is  of 
good  ufe,  as  it  altords  a  firm  articulation  to  the  ribs,  allows  the 
iiachea  arteria  to  divide  at  a  fmall  angle,  and  the  other  large  veffels 
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to  run  fecure  from  the  a6!:ion  of  the  vital  organs.  Thefe  bodies  ar6 
more 'Concave  behind  than  any  of  the  other  two  dalles.  Their  up« 
per  and  lower  furfaces  are  horizontal. 

The  cartilages  interpofed  between  the  bodies  of  thefe  vertebres 
are  thinner  than  in  any  other  of  the  true  vertebres;  and  contribute 
to  the  concavity  of  the  fpine  in  the  thorax,  by  being  thinneft  at  their 
fore  part. 

The  oblique  proceffes  are  placed  almoft  perpendicular-;  the  upper 
ones  flaoting  but  a  little  forwards,  and  the  lower  ones  flanting  as 
much  backwards.  They  have  not  as  much  convexity  or  concavity  as 
is  worth  remarking.  Between  the  oblique  procelTes  of  the  oppofite 
Tides,  feveral  fharp  procefl'es  fland  out  from  the  upper  and  lower 
parts  of  the  plates  which  join  to  form  the  fpinal  procefs  ;  into  thefe 
iharp  proceffes  ftrong  ligaments  are  fixed  for  conne6iing  the  ver¬ 
tebres. 

The  tranfverfe  proceffes  of  the  dorfal  vertebres  are  long,  thicker  at 
their  ends  than  in  the  middle,  and  turned  obliquely  backwards  ; 
which  may  be  owing  to  the  preffure  of  the  ribs,  the  tubercles  of 
which  are  inferted  into  a  depreffion  near  the  end  of  thefe  proceffes. 

The  fpinal  proceffes  are  long,  fmall  pointed,  and  Hoping  down¬ 
wards  and  backwards  ;  from  their  upper  and  back  part  a  ridge  rjfes, 
W’hich  is  received  by  a  fmall  channel  in  the  fore  part  of  the  fpinal 
procefs  immediately  above,  which  is  here  connedled  to  it  by  a  li¬ 
gament. 

The  conduit  of  the  fpinal  marrow  is  here  more  circular,  but  cor- 
refponding  to  the  fize  of  that  cord,  is  fmaller  than  in  any  of  the  other 
vertebres,  and  a  larger  fhare  of  the  holes  in  the  bony  bridges,  for 
the  tranfmiffion  of  the  nerves,  is  formed  in  the  vertebre  above,  than 
in  the  one  below. 

The  connedfion  of  the  dorfal  vertebres  to  the  ribs,  the  thinnefs  of 
their  cartilages,  the  eredt  fituation  of  the  oblique  proceffes,  the  length. 
Hoping,  and  connexion  of  the  fpinal  proceffes,  all  contribute  to  re- 
llrain  thefe  vertebres  from  much  motion,  which  might  difiurb  the  ac¬ 
tions  of  the  heart  and  lungs  ;  and,  in  confequence  of  the  little  mo¬ 
tion  allowed  here,  the  intervertebral  cartilages  fooner  flirivel,  by 
becoming  more  folid  :  and  therefore,  the  firff  remarkable  curvature 
of  the  fpine  obferved,  as  people  advance  to  old  age,  is  in  the  leafl: 
ilretched  vertebres  of  the  back  ;  for  old  people  firff  become  round 
lliouldcred 

The  bodies  of  the  four  uppermoft  dorfal  vertebres  deviate  from  the 
rule  of  the  vertebres  becoming  larger  as  they  defeend  ;  for  the  firff 
of  the  four  is  the  largefi,  and  the  other  three  below  gradually  become 
fmaller,  to  allo,w  the  trachea  and  large  vcfiels  to  divide  at  fmaller 
angles. 

The  two  uppermoft  vertebres  of  the  back,  in  Read  of  being  very 
prominent  forwardwS,  are  flattened  by  the  action  of  the  mufculi  long! 
colli  and  recti  majores, 
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^  The  proportional  fize  of  the  two  little  depreffions  in  the  body  of  , 
each  vertebre  for  receiving  the  heads  of  the  ribs,  leems  to  vary  iu 
the  following  manner  ;  the  depreflion  on  the  upper  edge  of  each 
vertebre  decreafes  as  far  down  as  the  fourth,  and  after  that  in- 
creafes. 

The  tranfverfe  procefTes  are  longer  in  each  lower  vertebre  to  the 
feventh  or  eighth,  with  their  fmooth  furfaces,  for  the  tubercles  of 
the  ribs,  facing  gradually  more  downwards  ;  but  afrerw’ards  as  they 
defeend  they  become  fliorter,  and  the  fmooth  furfaces  are  dire£ted 
more  upwards.  - 

The  fpinous  procefTes  of  the  vertebres  of  the  back  become  gradu¬ 
ally  longer  and  more  flanting  from  the  firft,  as  far  down  as  the  eighth 
or  ninth  vertebre;  from  which  they  manileffly  turn  ihorter  and  more 
eredf. 

The  firft  vertebre,  befldes  an  oblong  hollow  in  its  low’er  edgcj, 
that  affifts  in  forming  the  cavity  wherein  the  fecond  rib  is  re¬ 
ceived,  has  the  whole  cavity  for  the  head  of  the  firft  lib  formed 
in  it. 

The  fecond  has  the  name  of  axillary,  without  any  thing  particu¬ 
lar  in  its  flrucfure. 

The  eleventh  often  has  the  whole  cavity  for  the  eleventh  rib 
in  its  body,  and  wants  the  fmooth  furface  on  each  tranfverfe 
procefs. 

The  twefth  always  receives  the  whole  head  of  the  laff  rib,  and  has 
no  fmooth  furface  on  its  tranfverfe  procefTes,  which  are  very  fliort. 
The  fmooth  furfaces  of  its  inferior  oblique  procefles  face  outwards, 
as  the  lumbar  do.  And  we  may  fay,  in  general,  that  the  upper 
vertebres  of  the  back  lofe  gradually  their  refemblarice  to  thofe 
of  the  neck,  and  the  lower  ones  come  nearer  to  the  figure  of  the 
lumbar. 

The  articulation  of  the  vertebres  of  the  back  with  the  ribs,  fliall 
be  more  particularly  confidered  after  the  ribs  are  deferibed.  Only  it 
may  be  proper  now  to  remark,  that  the  ligaments  which  ferve  that 
articulation  affifl:  in  connedting  the  vertebres. 

The  loweft  order  of  the  true  vertebres  is  the  lumbar,  which  are 
five  bones,  that  may  be  diftinguifhed  from  any  others  by  thefe  marks  : 
iff,  Their  bodies,  though  of  a  circular  form  at  their  fore  part,  arc 
foniewhat  oblong  from  one  fide  to  the  other;  which  mav  be  occafi- 
oned  by  the  prefTure  of  the  large  vefTels,  the  aorta  and  cava,  and  of 
the  vifeera.  The  epiphyfes  on  their  edges  are  larger,  and  therefore 
the  upper  ana  low’er  furfaces  of  their  bodies  are  more  concave  than 
in  the  vertebres  of  the  back.  2dly,  The  cartilages  between  thefe 
vertebres  are  much  the  thickeft  of  aiiy,  and  render  the  fpines  convex 
within  the  abdomen,  by  their  greateff  thicknefs  being  at  their  foie 
part.  3dly,  The  oblique  procefTes  are  ftrong  and  deep  ;  thofe  in  op- 
I  pofite  Tides  being  almoff  placed  in  parallel  planes;  the  fuperior,  which 
are  concave,  facino;  inwards,  and  the  convex  inferior  ones  faciiuy 
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above  it,  and  h  received  by  the  one  below ;  which  is  not  fo  evident 
in  the  other  two  ciaiTes  already  deferibed.  4thly5  Fheir  tranfverfe 
proceffes  are  fmall,  long^  and  almoft  eredb,  for  allowing  'large  mo¬ 
tion  to  eich  bone,  and  fuiEcient  infertion  to  mufclesj  and  for  fap- 
porting  and  defending  the  internal  parts.  Sthl)',  Betwixt  the  roots 
of  the'^fuperior  oblique  and  tranverfe  precedes,  a  final]  protuberance 
may  be  obferved,  where  fome  of  the  miifcles  that  raife  the  trunk  of 
the  body  are  inferted.  6thly,  Their  fpinal  proceffes  are  ftrong, 
fireight,  and  horizontal,  with  broad  dat  fides,  and  a  narrow  edge 
above  and  below  ]  this  laft  being  depreffed  on  each  fide  by  mufcles  ; 
and  at  the  root  of  thefe  edges,  vve  fee  rough  furfaces  for  fixing  the 
ligaments,  ythly,  The  canal  for  the  numerous  cords,  called  cauda 
equina,  into  which  the  fpinal  marrow  divides,  is  rather  larger  in  thefe 
bones  than  w^hat  contains  that  marrow  in  the  vertebres  of  the  back, 
bbhiy,  The  holes  for  the  paiTage  of  the  nerves,  are  more  equally 
formed  out  of  both  the  contiguous  vertebres  than  in  the  other  claf- 
les  ;  the  upper  one  furniihes  however  the  larger  fliare  of  each  hole. 

The  thick  cartilages  between  thefe  lumbar  vertebres,  their  deep 
oblique  proceffes,  and  their  erecf  fpinal  proceffes,  are  all  fit  for  al¬ 
lowing  large  motion  ;  though  it  is  not  fb  great  as  what  is  performed 
in  the  neck  j  which  appears  from  comparing  the  arches  which  the 
bead  deferibes  when  moving  on  the  neck,  or  the  loins  only. 

ff'he  lumbar  vertebres  as  they  d.efcend,  have  their  oblique  proceffes 
at  a  greater  diitance  from  each  otheiq  and  facing  more  backwards 
and  forw^ards. 

Both  tranfverfe  and  fpinal  proceffes  of  the  middlemoff  vertebres 
of  the  loins  are  longeft  and  thickeff ;  in  the  vertebres  above  and  be¬ 
low  they  are  lefa :  fo  that  thefe  proceffes  of  the  firff  and  fifth,  are  the 
leaft,  to  prevent  their  ftriking  on  the  ribs  of  the  offa  illium,  or  their 
bruifing  the  mufcles  in  the  motions  of  the  fpine. 

The  epiphyfes  round  the  edges  of  the  bodies  of  the  lumbar  verte¬ 
bres,  are  moff  railed  in  the  two  loweft,  which  confequently  make 
them  appear  hollower  in  the  middle  than  the  others  are. 

The  body  of  the  fifth  vertebre  is  rather  thinner  than  that  of  the 
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fourth.  The  fpinal  procefs  of  the  fifth  is  fmaller,  and  the  oblique 
proceffes  face  more  backwards  and  forwards  than  in  any  other  lum¬ 
bar  vertebre. 


After  confidering  the  ffrubfure  of  the  particular  vertebres,  and 
their  mutual  coniiedfion,  we  may  obferve  a  folicitous  care  taken -that 
they  (hall  not  be  disjoined,  but  with  great  difficulty^  for  befides  be¬ 
ing  connected  by  (irong  ligaments  f.roportioned  to  the  forces  which 
Qie  to  be  refifred,  their  bodies  either  enter  fo  into  each  other,  as  to 
prevent  their  being  difplaced  any  way,  as  in  the  vertebres  of  the' 
neck  I  or  they  are  propped  on  all  Tides,  as  thofe  of  the  back  are  by 
the  ribs  5  or  their  furfaces  of  cojitadt  are  fo  broad,  as  to  render  the 
feparatioii  alrnofi  impradbicable,  as  in  the  loins ;  wdiile  the  depth  and 
^riicuiation  of  the  oblique  proceffes  are  exactly  proportioned  to  the 
on  anti  tv  of  motion  which  the  other  parts  of  the  bones  allovv,  or  the 

iliuicles 
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mufcles  can  perform  :  yet,  as  thefe  oblique  procefTes  are>  fmall,  and 
therefore  not  capable  of  fo  fecure  a  conjunction  as  the  larger  bodies, 
they  may  fooner  yield  to  a  difjoining  force;  but  then  their  didocatimi 
is  not  of  hear  fo  bad  conlequence  as  the  feparation  of  the  bodies 
would  be.  For,  by  the  oblique  proceiTes  being  didocated,  the  miif- 
cles,  ligaments,  and  fpinal  marrow  are  indeed  itretched  ;  but  thiit 
marrow  muft  be  compreded,  or  entirely  deftroyed,  when  the  body  of 
the  vertebre  is  removed  out  of  its  place. 

The  falfe  vertebres  compofe  the  under  pyramid  of  the  fpine.  They 
are  diftinguifhed  from  the  bones  already  defcribed  judly  enough  by 
this  epithet  of  falfe  ;  becaufe  though  each  bone  into  which  they  can 
be  divided  in  young  people,  refemble  the  true  vertebre  in  figure,  yet 
none  of  them  contribute  to  the  motion  of  the  trunk  of  the  body  5 
they  being  intimately  united  to  each  other  in  adults,  except  at  their 
lower  part,  where  they  are  moveable  ;  whence  they  are  commonly 
divided  into  two  bones,  os  facrum,  and  coccygis. 

The  os  facrum,  is  io  called,  from  being  offered  in  facridee  by  the 
antients,  or  rather  becaufe  of  its  largenefs  in  refpeCf  of  the  other  ver¬ 
tebres.  This  bone  is  of  an  irregular  triangular  fiiape,  broad  above^ 
narrow  before,  convex  behind,  for  the  advantageous  origin  of  the 
mufcles  that  move  the  fpine  and  thigh  backwards  ;  and  concave  be-- 
hind,  for  enlarging  the  cavity  of  the  pelvis.  Four  tranfveffe  lines  of 
a  colour  different  from  the  reft  of  the  bones  which  are  feen  on  its 
fore  part,  are  the  marks  of  divifion  of  the  five  different  bones  of 
which  it  confifts  in  young  perfons. 

The  fore-part  of  the  os  facrum,  analogous  to  the  bodies  of  the 
true  vertebres,  is  fmooth  and  ffat,  to  allow  a  larger  fpace  for  the  con¬ 
tained  bowels,  without  any  danger  of  hurting  them  ;  or  this  fiat  fi¬ 
gure  may  be  owing  to  the  equal  preffure  of  thefe  bowels,  pa'rticularl^/ 
of  the  laft  gut.  The  back-part  of  it  is  almoft  ftreight,  without  ft? 
large  a  cavity  as  the  vertebres  have  ;  becaufe  the  fpina!  marrow,  now 
feparated  into  the  cauda  equina,  is  fmall.  The  bridges  betv/eeo  the 
bodies  and  proceffes  of  this  bone,  are  much  thicker,  a.nd  in  propor¬ 
tion  ftiorter,  than  in  the  former  clafs  of  bones.  The  ftreogth  of 
thefe  crofs  bridges  is  very  remarkable  in  the  three  upper  bones,  ant! 
is  well  proportioned  to  the  incumbent  weight  of  the  trunk  of  the 
body,  which  thefe  bridges  fuftain  in  a  tranfverfe,  confequentiy  an 
unfavourable  fftuation,  when  the  body  is  erect. 

There  are  only  two  oblique  proceffes  of  the  os  facrum  y  one  ftand- 
ing  out  on  each  fide  from  the  upper  part  of  the  ffrit  bone.  Their 
plain  eredt  furfaces  face  backwards,  and  are  articulated  with  the  in¬ 
ferior  oblique  procefi'es  of  the  laft  vertebre  of  the  loins,  to  which  eacb- 
of  thefe^  procefl'es  is  connected  by  a  ftrong  ligament,  which  rifes  from 
a  fcabrous  cavity  round  tlu  ir  roots,  where  mucilaginous  glands  are 
alfo  lodged.  Inftead  of  the  other  oblique  proceffes  of  this  bone, 
four  rough  tubercles  are  to  be  feen  on  each  fide  of  its  furface  behind,, 
ffum  which  the  mufculus  facer  has  its  origin. 
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The  tranl’/erfe  proceiTes  here  are  all  grown  together  Into  one  large 
firong  oblong  procefs  on  each  fide  ;  which  fo  far  as  it  anfwers  to 
the  hrft  three  bones,  is  very  thick,  and  divided  into  two*  irregular 
cavities,  by  a  long  perpendicular  ridge.  The  foremoft  of  the  two 
cavities  has  commonly  a  thin  cartilaginous  fkin  covering  it  in  the  re¬ 
cent  fubjedl,  and  is  adapted  to  the  unequal  protuberance  of  the  os 
ilium,  and  a  ftrong  ligament  connetSts  the  circumference  of  thefe  fur- 
faqes  of  the  two  bones.  The  cavity  behind  is  divided  by  a  tranfverfe 
ridge  into  two,  where  ilrong  ligamentous  firings  that  go  from  this  bone 
to  the  os  ilium  with  a  cellular  fubftance  contaiidng  mucus,  are  lodged. 

The  tranfverfe  procefles  of  the  two  lail  bones  of  the  os  facrum 
are  much  fmaller  than  the  former.  At  their  back  part  near  their 
edge,  a  knob  and  oblong  Hat  furface  give  rife  to  two  ftrong  ligaments 
which  are  extended  to  the  os  ifchium  ;  and  are  therefore  called  facro- 
fciatic. 

The  fpinal  proceftes  of  the  three  uppermoft  bones  of  the  os  facrum 
appear  ftiort,  (liarp,  and  almoft  eredf,  while  the  two  lower  ones  are 
open  behind  :  and  fometimes  a  little  knob  is  to  be  feen  on  the  fourth, 
though  generally  it  is  bifurcated,  without  the  two  legs  meeting  into 
a  fiDine,  in  which  condition  alfo  the  firft  is  often  to  be  feen;  and 
fometimes  they  never  meet,  but  leave  a  finus,  or  rather  fofl'a,  inftead  ' 
of  a  canal,  as  Verveyhen  and  Le  Sue  have  remarked.  The  mufculus 
latiilimus  and  ,longiftimus  dorfi,  facro-lumbaris,  and  glutaeus  maximus 
have  part  of  their  origins  from  thefe  fpinal  procefles. 

The  canal  between  the  bodies  and  proceftes  of  this  bone,  for  the 
■cauda  equina,  is  triangular  ;  and  becomes  fmaller  as  it  defcends,  as 
the  cauda  alfo  does.  Below  the  third  bone,  this  paflage  is  a  more 
complete  bony  canal,  but  is  open  behind  ;  and  is  only  there  defended 
by  a  ftrong  ligamentous  membrane  ftretched  over  it,  wTich,  with  the 
mufcles  that  cover  it,  and  are  very  prominent  on  each  fide,  is  a  fuffi*’ 
cient  defence  for  the  bundle  of  nerves  within. 

At  the  root  of  each  oblique  procefs  of  this  bone,  the  notch  is 
confpicuous,  by  which  and  fuch  another  in  the  laft  vertebre  of  the 
loins,  the  paflage  is  left  for  the  twenty-fourth  fpinal  nerve  ;  and  in 
viewing  the  os  facrum,  either  before  or  behind,  four  large  holes  ap¬ 
pear  on  each  fide,  in  much  the  fame  height,  as  where  the  marks  of 
the  union  of  its  feveral  bones  remain.  Some  of  the  iargeft  nerves  of 
the  body  pal's  through  the  anterior  holes  ;  and  fuperficial  grooves,  run¬ 
ning  outwards  from  them  in  different  directions,  fhew  the  courfe  of 
thefe  nerves.  From  the  intervals  of  thefe  grooves,  the  pyriforni 
mufcle  chiefly  arifes.  The  holes  in  the  back  part  of  the  bone  are 
covered  by  me.mbranes,  which  allow  flnail  nerves  to  pafs  through 
them.  The  two  uppermoft  of  thefe  holes,  efpecially  on  the  fore-fide, 
are  the  iargeft;  and  as  the  bones  defeend,  the  holes  turn  fmaller. 
Sometimes  a  notch  is  only  formed  at  the  lovrer  part  on  each  fide  of 
this  bone;  and  in  other  fubjeCls  there  is  a  hole  common  to  it  and  the 
os  coccygis,  through  which  the  twenty- ninth  pair  of  fpinal  nerves 
palies. i  and  frequently  a  bony  bridge  is  forrned  on  the  back  part  of 
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each  fide  by  a  procefs  fent  up  from  the  back  part  of  the  os  coccygis, 
and  joined  to  the  little  knobs  which  the  iaft  bone  of  the  os  facrum 
has  inftead  of  a  fpinal  procefs.  Under  this  bridge  or  jugum,  the 
twenty*ninth  pair  of ‘fpinal  nerves  runs  in  its  courfe  to  the  common 
holes  juft  now  defcribed^ 

The  upper  part  of  the  body  of  the  firft  bone  refembles  the  verte- 
bres  of  the  loins ;  but  the  fmall  fifth  bone  is  oblong  tranfverfely,  and 
hollow  in  the  middle  of  its  lower  furface. 

The  fubftance  of  the  os  facrum  is  very  fpongy,  without  any  confi- 
derable  folid  external  plates,  and  is  lighter  proportionally  to  its  bulk, 
than  any  other  bone  in  the  body ;  but  is  fecured  from  injuries  by  the 
thick  milfcles  that  cover  it  behind,  and  by  the  ftrong  ligamentous 
membranes  that  clofely  adhere  to  it.  As  this  is  one  of  the  moft  re¬ 
markable  inftances  of  this  fort  of  defence  afforded  a  foft  weak  bone, 
we  may  make  the  general  obfervation,  that,  wherever  we  meet  with 
fuch  a  bone,  one  or  other,  or  both  thefe  defences  are  made  ufe  of, 
the  firft  to  ward  off  injuries  ;  and  the  fecond  to  keep  the  fubftance  of 
the  bone  from  yielding  too  eafily. 

This  bone  is  articulated  above  to  the  laft  vertebre  of  the  loins,  in 
the  manner  that  the  lumbar  vertebres  are  joined;  and  therefore  the 
fame  motions  may  be  performed  here.  The  articulation  of  the  lower 
part  of  the  os  facrum  to  the  os  coccygis,  feems  well  enough  adapted 
for  allowing  confiderabie  motion  to  this  laft  bonCj  was  it  not  fo  much 
confined  by  ligaments.  Laterally,  the  os  facrum  is  joined  to  the  offa 
ilium  by  an  immoveable  fvnehondrofis,  or  what  almoft  deferves 
the  name  of  a  future  ;  for  the  cartilaginous  cruft  on  the  furface  of 
the  bones  is  very  thin,  and  both  their  furfaces  are  fo  fcabrous  and 
unequal,  as  to  be  indented  into  each  other,  which  makes  fuch  a 
ftrong  connedlion,  that  great  force  is  required  to  feparate  them,  after 
all  the  mufcles  and  ligaments  are  cut.  Frequently  the  two  bones 
grow  together  in  old  fubjedis. 

The  ufes  of  the  os  facrum  are,  to  ferve  as  the  common  bafe  and 
fupport  of  the  trunk  of  the  body,  to  guard  the  nerves  proceeding 
from  the  end  of  the  fpinal  marrow,  to  defend  the  back  part  of  the 
pelvis,  and  to  afford  fufiicient  origin  to  the  mufcles  which  move  the 
trunk  and  thigh. 

The  bones  that  compofe  the  os  facrum  of  infants,  have  their  bodies 
feparated  from  each  other  by  a  thick  cartilage  ;  and,  in  the  fame  man-  ^ 
ner  as  the  true  vertebres,  each  of  them  confifts  of  a  body  and  two 
lateral  plates,  connedfed  together  by  cartilages  ;  the  ends  of  the  plates 
feldom  being  contiguous  behind. 

The  os  coccygis,  or  rump  bone,  is  that  triangular  chain  of  bones 
depending  from  the  os  facrum  ;  each  bone  becoming  fmaller  as  they 
defeend,  till  the  laft  ends  almoft  in  a  point.  The  os  coccygis  is  convex 
behind,  and  concave  before:  from  which  crooked  pyramidal  figure, 
which  was  thought  to  refemble  a  cuckow’s  beak,  it  has  g(jc  its 
name. 
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This  bone  confifts  of  four  pieces  in  people  of  middle  age»  In 
children  very  near  the  whole  of  it  is  cartilage ;  in  old  fubjedls,  all 
the  bones  are  united,  and  become  frequently  one  continued  bone 
with' the  os  facrum. 

The  higheft  of  the  four  bones  is  the  larged,  with  fhoulders  ex¬ 
tended  farther  to  each  fide  than  the  end  of  the  os  facrum ;  which  en¬ 
largement  fhould,  in  my  opinion,  ferve  as  a  diftinguifhing  mark,  to  hx 
the  limits  of  either  bone ;  and  therefore  diouid  take  away  all  difpute 
about  reckoning  the  number  of  bones,  of  which  one  or  other  of 
thefe  two  parts  of  the  falfe  vertebres,  is  compofed ;  which  difpute 
mud  dill  be  kept  up,  fo  long  as  the  numbering  five  or  fix  bones  in 
the  os  facrum  depends  upon  the  uncertain  accident  of  this  broad 
fliouldered  little  bone  being  united  fo  or  feparated  from  it.  The  up¬ 
per  furface  of  this  bone  is  a  little  hollow.  From  the  back  of  that 
bulbous  part  called  its  dioulders,  a  procefs  often  fifes  upon  each  dde, 
to  join  with  the  bifurcated  fpine  of  the  fourth  and  fifth  bones  of  the 
03  facrum,  to  form  the  bony  bridge  mentioned  in  the  defcription  of 
the  os  facrum.  Sometimes  thefe  fhoulders  are  joined  to  the  fides  of 
the  fifth  bone  of  the  os  facrum,  to  form  the  hole  on  each  fide  common 
to  thefe  two  bones,  for  the  padage  of  the  tv>^enty-ninth  pair  of  fpinal 
nerves.  Immediately  below  the  fhoulders  of  the  os  coccygis,  a  notch 
may  be  remarked  on  each  fide,  where  the  thirtieth  pair  of  the  fpinal 
nerves  pafles.  The  lower  end  of  this  bone  is  formed  into  a  fmall 
head,  which  very  often  is  hollow  in  the  middle. 

The  three  lower  bones  gradually  become  fmaller,  and  are  fpongy; 
but  are  ilrengthened  by  a  ftrong  ligament  which  covers  and  connects 
them.  Their  ends  by  which  they  are  articulated,  are  formed  m  the 
fame  manner  as  thofe  of  the  firft  bone  are. 

Between  each  of  thefe  four  bones  of  young  fubjecfts  a  cartilage 
is  interpofed  ;  therefore  their  articulation  is  analogous  to  that  of  the 
bodies  of  the  vertebres  of  the  neck  :  for,  as  has  been  above  remarked, 
the  lower  end  of  the  os  facrum,  and  of  each  of  the  three  fuperior 
bones  of  the  os  coccygis,  has  a  fmall  deprelTion  in  the  middle  5  and 
the  upper  part  of  all  the  bones  of  the  os  coccygis  is  a  little  concave, 
and  confequently  the  interpofed  cartilages  are  thickeft  in  the  middle, 
to  fill  up  both  cavities ;  by  which  they  conned!  the  bone  more  firmly^* 
When  the  cartilages  oflify,  the  upper  end  of  each  bone  is  formed 
into  a  cavity,  exadtly  adapted  to  the  protuberant  lower  end  of  the 
bone  immediately  above.  From  this  fort  of  articulation,  it  is  evident, 
that,  unlefs  when  thefe  bones  grow  together,  all  of  them  are  capa¬ 
ble  of  motion  ;  of  which  the  firll:  and  fecond,  efpecially  this  lafi^ 
enjoys  the  largeft  {hare. 

The  lower  end  of  the  fourth  bone  terminates  in  a  rough  point,  to 
which  a  cartilage  is  appended. 

To  the  Tides  of  thefe  bones  of  the  os  coccygis,  the  coccygsei  muf- 
cles,  and  part  of  the  levatores  ani,  and  of  the  glutrgi  maximi,  are  fixed  j 
as  defcribed  by  Douglas,  and  depidted  in  the  tables  of  Eufiachius. 
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The  fubdance  of  thefe  bones  is  very  fpongy,  and  in  children  carti¬ 
laginous;  there  being  only  a  part  of  the  lirft  bone  offified  in  a  new¬ 
born  infant.  Since  therefore  the  inteflinum  redum  of  children  is  not 
fo  firmly  fupported  as  it  is  in  adults,  Spigelius  and  Pauw  think  this 
may  be  one  reafon  why  they  are  more  fubjedt  to  a  procidentia  ani, 
than  old  people. 

From  the  defcription  of  this  bone,  we  fee  how  little  it  refembles 
the  vertebres ;  fince  it  feldom  has  procefTes,  never  has  any  cavity  for 
the  fpinal  marrow,  nor  holes  for  the  pafTage  of  nerves.  Its  connec¬ 
tion  hinders  it  to  be  moved  to  either  fide ;  and  its  motion  backwards 
and  forwards  is  much  confined  :  yet  as  its  ligaments  can  be  firetched 
by  a  confiderable  force,  it  is  a  great  advantage  in  the  excretion  of  the 
alvine  fasces,  and  much  more  in  child  bearing,  that  this  bone  fhould 
remain  moveable  ;  and  the  management  of  it,  in  delivering  women, 
may  be  of  great  benefit  to  them,  as  Pauw  and  Deventer  have  juftly 
obferved.  I'he  mobility  of  the  os  coccygis  diminifhing  as  people  ad¬ 
vance  in  age,  efpecially  when  its  ligaments  and  cartilages  have  not 
been  kept  flexible  by  being  ftretched,  is  probably  one  reafon  why  the 
women,  who  are  old  maids  before  they  marry,  have  generally  hard 
labours. 

The  os  coccygis  ferves  to  fuftain  the  inteflinum  redlum ;  and  in 
order  to  perform  this  office  the  more  efFe£lually,  it  is  made  to  turn 
with  a  curve  forwards ;  by  which  alfo  the  bone  itfelf,  as  well  as  the 
mufcles  and  teguments,  is  preferved  from  any  injury. 

^  The  fecond  part  of  the  trunk  of  the  fkeleton,  the  pelvis,  is  the  cy¬ 
lindrical  cavity  at  the  lower  part  of  the  abdomen,  formed  by  the  os 
facrum,  os  coccygis,  and  ofla  innominata;  which  laft  therefore  fall 
now  in  courfe  to  be  examined. 

T’he  ofla  innominata  are  two  large  broad  bones  which  form  the 
fore-part  and  fides  of  the  pelvis,  and  the  lower  part  of  the  Tides  of  the 
abdomen.  In  children,  each  of  thefe  bones  is  evidently  divided  into 
three;  which  are  afterwards  fo  intimately  united,  that  fcarce  the  leaft 
part  of  their  former  reparation  remains.  This  notwithflanding,  they 
are  deferibed  as  confifting  each  of  three  bones,  to  wit,  the  os  ilium, 
ifehium,  and  pubis;  which  I  fhall  firfl:  deferibe  feparately,  and  then 
Ihall  confider  what  is  common  to  any  two  of  them,  or  to  all  the 
three. 

The  os  ILIUM,  or  haunch’bone,  is  fituated  thehigheflof  the  three, 
and  reaches  as  far  down  as  one  third  of  the  great  cavity,  into  which 
the  head  of  the  thigh  bone  is  received. 

The  external  fide  of  this  bone  is  unequally  convex,  and  is  called- 
its  dorfum.  The  internal  concave  furface  is  by  fome  (but  improperly) 
named  its  cofta.  ^  The  femicircular  edge  at  the  highefl  part  of  this 
bone,  which  is  tipped  with  a  cartilage  in  the  recent  fubjed,  is  named 
the  fpine,  into  which  the  external  or  defeending  oblique  mufcle  of 
the  abdomen  is  inferted  ;  and  from  it  the  internal  afeending  oblique, 
and  the  tranfverfe  mufcles  of  the  belly,  with  the  glutseus  maximus, 
quadratus  lumborum,  and  latiffimus  dorfi,  have  their  origin.  Win- 
|low  and  fome  others  are  of  opinion,  that  it  is  only  the  tendinous  cruft 
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of  all  thefe  mufcles,  and  net  a  cartilage,  as  commonly  alledged,  that 
covers  this  bony  edge.  The  ends  of  the  fpine  are  more  prominent 
than  the  furface  of  the  bone  below  them  ;  therefore  are  reckoned  pro- 
cefTes.  From  the  anterior  fpinal  procefs,  the  fartorius  and  fafeiaiis 
mufcles  have  their  rife ;  and  the  outer  end  of  the  doubled  tendon  of 
the  external  oblique  mufcle  of  the  abdomen,  commonly  called  Fallo¬ 
piuses  or  PouparFs  ligament,  is  fixed  to  it.  The  infide  of  the  pofte- 
rior  procefs,  and  of  part  of  the  fpine  forward  from  that,  is  made  flat 
and  rough,  where  the  facro-lumbalis  and  longiflimus  dorli  rife  5  and 
to  its  outfide  ligaments,  extended  to  the  os  facrum  and  tranfverfe  pro- 
cefles  of  the  fifth  and  fourth  vertebres  of  the  ioins,  are  fixed,  as  re¬ 
marked  by  Weitbrecht.  Below  the  anterior  fpinal  procefs  another 
protuberance  frands  out,  which,  by  its  fituation.  Baker,  in  his  Ofteo- 
logy,  has  difiinguiflied  from  the  former,  by  adding  the  epithet  of  in¬ 
ferior,  where  the  mufculus  redfus  tibiae  has  its  origin.  Betwixt  thefe 
two  anterior  procefles  the  bone  is  hollowed  where  the  beginning  of 
the  fartorius  mufcle  is  lodged.  Below  the  pofterior  fpinal  procefs,  a 
fecond  protuberance  of  the  edge  of  this  bone  is  in  like  manner  ob- 
fervable,  which  is  clofeiy  applied  to  the  os  facrum.  Under  this  laft 
procefs  a  confiderable  large  niche  is  obfervable  in  the  os  ilium ;  be¬ 
tween  the  fides  of  which,  and.  the  ftrong  ligament  that  is  ftretched 
over  from  the  os  facrum  to  the  fbarp-poiated  procefs  of  the  os  ifehium 
of  the  recent  fubjedt,  a  large  hole  is  formed,  through  which  the  muf¬ 
culus  pyriformis,  the  great  fciatic  nerve,  and  the  pofterior  crural  vef- 
fels  pafs,  and  are  prote61ed  from  compreffion. 

The  external  broad  fide,  or  dorfum  of  the  os  ilium,  is  a  little  hol¬ 
low  towards  the  fore-part;  farther  back  it  is  as  much  raifed ;  then  is 
confiderably  concave;  and,  laftly,  it  is  convex.  Thefe  inequalities 
are  occafioned  by  the  aftions  of  the  mufcles  that  are  fituated  on  this 
furface.  prom  behind  the  uppermoft  of  the  two  anterior  fpinal  pro- 
ceflTes,  in  fuch  bones  as  are  ftrongly  marked  by  the  mufcles,  a  femi^ 
circular  ridge  is  extended  to  the  hollow  paflage  of  the  fciatic  nerve. 
Between  the  fpine  and  this  ridge  the  glutaeus  medius  takes  its  rife. 
Immediately  frorp  above  the  ioweft  of  the  anterior  fpinal  procefles, 
a  fecond  ridge  is  ftretched  to  the  niche.  Between  this  and  the  former 
ridge,  the  gluteus  minimus  has  its  origin.  On  the  outfide  of  the 
pofterior  fpinal  proceflTes,  the  dorfum  of  the  os  ilium  is  flat  and  rough, 
where  part  of  the  mufculus  glutaeus  maximus  and  pyriformis  rifes. 
The  Ioweft  part  of  this  bone  is  the  thickeft,  and  is  formed  into  a  large 
cavity  with  high  brims,  to  aflift  in  compofing  the  great  acetabulum, 
which  fhall  be  confidered,  after  all  the  three  bones  that  conftitute  the 
os  innominatum  are  deferibed. 

The  internal  furface  of  the  os  ilium  is  concave  in  its  broadeft  fore¬ 
part,  where  the  internal  iliac  mufcle  has  its  origin,  and  fome  Ibare  of 
the  inteiiinum  ilium  and  colon  is  lodged.  From  this  large  hollow, 
a  fmall  finuofity  is  continued  obliquely  forwards,  at  the  infide  of  the 
anterior  inferior  fpinal  procefs,  where  part  of  the  pfoas  and  iliacus 
mufcles,  with  the  crural  veilels  and  nerves  pafs.  The  large  conca¬ 
vity  is  bounded  below  by  a  iharp  ridge,  which  runs  from  behind  for¬ 
wards^ 
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wards;  and  being  continued  with  fuch  another  ridge  of  the  os  pubis, 
forms  a  line  of  partition  between  the  abdomen  and  pelvis.  Into  this 
ridge  the  broad  tendon  of  the  pfoas  parvus  is  iiiferted. 

All  the  internal  fur  face  of  the  os  ilium,  behind  this  ridge,  Is  very 
unequal  ;  for  the  upper  part  is  flat,  but  fpongy,  where  the  facro-lum- 
balis  and  longlflimus  dorli  rife.  Lower  down,  there  is  a  tranfverfq 
ridge,  from  which  ligaments  go  out  to  the  os  facrum.  Immediately 
below  this  ridge,  the  rough  unequal  cavities  and  prominences  arc 
placed,  which  are  exabf  ly  adapted  to  thofe  deferibed  on  the  fide  of  the 
os  facrum.  In  the  fame  manner  the  upper  part  of  this  rough  furface 
js  porous,  for  the  firmer  adhefion  of  the  ligamentous  cellular  fub- 
jftance ;  while  the  lower  part  is  more  folid,  and  covered  with  a  thin 
cartilaginous  fkin,  for  its  immoveable  articulation  with  the  os  facrum. 
From  all  the  circurnference  of  this  large  unequal  furface,  ligaments 
are  extended  to  the  os  facrum,  to  fecure  more  firmly  the  conjuncStion 
of  thefe  bones. 

The  paflages  of  the  medullary  veflels  are  very  confpicuous,  both  in 
the  dorfum  and  cofta  of  many  ofTa  ilium ;  but  in  others  they  are  in- 
confiderable. 

The  pofterior  and  lower  parts  of  thefe  bones  are  thick ;  but  they 
are  generally  exceeding  thin  and  compadl  at  their  middle,  where  they 
are  expofed  to  the  addions  of  the  mufeuli  glutasi  and  iliacus  internus, 
and  to  the  preflure  of  the  bowels  contained  in  the  belly.  The  fub- 
liance  of  the  ofla  ilium  is  moltly  cellular,  except  a  thin  external  ta¬ 
ble. 

In  a  new-born  child,  the  fpine  of  the  os  ilium  is  cartilaginous,  and  is 
afterwards  joined  to  the  bone  in  form  of  an  epiphyfis.  The  large 
lower  end  of  this  bone  is  not  as  yet  completely  oflified. 

The  os  ISCHIUM,  or  hip  bone,  is  of  a  middle  bulk  between  the 
two  other  parts  of  the  os  innominatum  ;  is  lituated  the  loweft  of  the 
three,  and  is  of  a  very  irregular  figure.  Its  extent  might  be  marked 
by  an  horizontal  line  drawn  near  through  the  middle  of  the  acetabu¬ 
lum  ;  for  the  upper  bulbous  part  of  this  bone  forms  fomething  lefs  than 
the  lower  half  of  that  great  cavity,  and  the  fm all  leg  of  it  rifes  to  much 
the  fame  height  on  the  other  fide  of  the  great  hole  common  to  this 
bone  and  the  os  pubis. 

From  the  upper  thick  part  of  the  os  ifehium,  a  ftiarp  procefs,  called 
by  fome  fpinoqs,  {lands  out  backwards,  from  which  chiefly  the  muf- 
culus  coccygseus  and  fuperior  gemellus,  and  part  of  the  levator  ani 
rife,  and  the  anterior  or  external  facro-fciatic  ligament  is  fixed  tq^it. 
Between  the  upper  part  of  this  ligament  and  the  bones,  it  was  for¬ 
merly  obferved,  that  the  pyriform  mufcle,  the  pofterior  crural  vefiels, 
and  the  fciatic  nerves,  pafs  out  of  the  pelvis.  Immediately  before  this 
procefs,  a  finuofity  is  formed  for  the  tendons  of  the  mufculus  obtura¬ 
tor  internus.  In  a  recent  fubje£l,  this  part  of  the  bone,  which  ferves 
a  pulley  on  which  the  obturator  mufcle  plays,  is  covered  with  a 
ligamentous  cartilage,  that,  by  two  or  three  fmall  ridges,  points  out 
the  interftices  of  the  fibres  in  the  tendon  of  this  mufcle.  The  omet* 
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fiirface  of  the  bone,  at  the  root  of  this  fpinous  proccfs,  is  made  hol« 
low  by  the  pyriformis,  or  iliacus  externua  mufcle. 

Below  the  finuofity  for  the  obturator  mufcle,  is  the  great  knob  or 
tuberofitv,  covered  with  cartilage  or  tendon,  defcribed  by  Winllow, 
The  upper  part  of  the  tuberolity  gives  rite  to  the  inferior  gemellus 
mufcle.  To  a  ridge  at  the  infide  of  this,  the  external  or  pofterior  fa» 
€ro-fciatic  ligament  is  fo  fixed,  that  between  it,  the  internal  ligament, 
and  the  finuofity  of  the  os  ifciiiuni,  a  paffage  is  left  for  the  internal 
obturator  mufcle. 

The  upper  thick  fmooth  part  of  the  tuberofity,  called  by  fome  its 
dorfum,  has  tw^o  oblique  impreffions  on  it.  The  inner  one  gives  origiit 
to  the  long  head  of  the  biceps  flexor  tibiae  and  femi-nervofus  mufcles, 
and  the  femi-membranofus  rifes  from  the  exterior  one,  which  reaches 
higher  and  nearer  the  acetabulum  than  the  other.  The  lower,  tbin- 
^iier,  more  fcabrous  part  of  the  knob  which  bends  forwards,  is  alfa 
marked  with  two  flat  fiirfaces,  whereof  the  internal  is  what  we  lean 
\ipon  when  fitting,  and  the  external  gives  rife  to  the  iargeil:  head  of 
the  triceps  addudor  femoris.  Between  the  external  margin  of  the  tu¬ 
berofity,  and  the  great  hole  of  the  os  innominatum,  there  is  frCf 
quently  an  obtufe  ridge  extended  dowm  from  the  acetabulum,  which 
gives  origin  to  the  quadratus  femoris.  As  the  tuberofity  advainres  for¬ 
wards,  it  becomes  fmailer,  and  is  rough,  for  the  origin  of  the  muf- 
cuius  tranfverfalis  and  eredfor  penis.  The  frnail  leg  of  it,  which 
mounts  upwards  to  the  joint  of  the  os  pubis,  is  rough  and  prominent 

its  edge,  where  the  two  lower  heads  of  the  triceps,  or  quadriceps  ad=« 
dudlor  femoris  take  their  rife. 

The  upper  and  back  part  of  the  os  ifchium  is  broad  and  thick  ;  but 
its  lower  and  fore-part  is  narrovver  and  thinner.  Its  fubflance  is  of 
the  ftrudlure  common  to  broad  bones. 

The  os  ilium  and  pubis  of  the  fame  fide,  are  the  only  bones  which 
are  contiguous  to  the  os  ifchium. 

The  p-irt  of  the  os  ifchium  wdiich  forms  the  acetabulum,  the  fpinous 
proeefs,  the  great  tuberofity,  and  the  recurved  leg,  are  all  cartilaginous 
pt  birth.  'The  tuberofity,  with  part  of  the  leg  or  proeefs  above  it, 
becomes  an  epiphyfis  before  this  bone  is  fully  formed. 

The  os  PUBIS,  or  fliare-bone,  is  the  leaf!  of  the  three  parts  of  the 
os  innominatum,  and  is  placed  at  the  upper  fore- part  of  it.  The 
thick  largeft  part  of  this  bone  is  employed  in  forming  the  acetabulum; 
from  which  becoming  much  fmailer,  it  is  ftretched  inwards  to  its  fel¬ 
low  of  the  other  fide,  where  again  it  grows  larger,  and  fends  a  fmall 
branch  downwards,  to  join  the  end  of  the  fmall  leg  of  the  os  ifchium. 
The  upper  fore-part  of  each  os  pubis  is  tuberous  and  rough,  where 
the  mufcolus  redtus  and  pyrarnidalis  are  inferred.  From  this  a  ridge 
js  extended  along  the  upper  edge  of  the  bone,  in  a  continued  line 
with  fuch  another  of  the  os  ilium,  w'hich  divides  the  abdomen  and 
pelvis.  The  ligament  of  Fallopius  is  fixed  to  the  internal  end  of  this 
ridge,  and  the  fmooth  hollow  below  it  is  made  by  the  pfoas  and  ilia¬ 
cus  internus  mufcles  pafling  with  the  anterior  crural  veiTels  and  nerves 
behind  the  ligament.  Some  way  below  the  former  ridge,  another  is 

extended 
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extended  from  the  tuberous  part  of  the  os  pubis  downwards  and  out¬ 
wards  towards  the  acetabulum;  between  thefe  two  ridges  the  bone  is 
hollow  and  fmooth,  for  lodging  the  head  of  the  pedtincus  mufcle. 
Immediately  below,  where  the  lower  ridge  is  to  take  the  turn  down¬ 
wards,  a  winding  niche  is  made,  which  is  comprehended  in  the  great 
foramen  of  a  fkeieton,  but  is  formed  into  a  hole  by  a  fubtended  liga¬ 
ment  in  the  recent  fubjedt,  for  the  paffage  of  the  poiierior  crural  nerve, 
an  artery,  and  a  vein.  The  internal  end  of  the  os  pubis  is  rough  and 
unequal,  for  the  firmer  adhefion  of  the  thick  ligamentous  cartilage 
that  connedfs  it  to  its  fellow  of  the  other  fide.  The  procefs  which 
goes  down  from  that  to  the  os  ifehium,  is  broad  and  rough  before, 
where  the  gracilis  and  upper  heads  of  the  triceps,  or  rather  quadriceps 
addudlor  femoris  have  their  origin. 

The  fubftance  of  the  os  pubis  is  the  fame  as  of  other  broad  bones; 
only  a  part  of  the  larger  end  of  this  bone  is  offilied,  and  the  whole  leg 
is  cartilaginous  in  a  child  born  at  the  full  time. 

Betwixt  the  os  ifehium  and  pubis  a  very  large  irregular  hole  is  left, 
which,  from  its  refemblance  to  a  door  or  fhield,  has  been  called  thy- 
roides.  This  hole  is  all,  except  the  niche  for  the  pofterior  crural 
nerve,  filled  up  in  a  recent  fubjedl  with  a  ftrong  ligamentous  mem¬ 
brane,  that  adheres  very  firmly  to  its  circumference. 

From  this  membrane  chiefly  the  two  obturator  mufcles,  e:5fternai 
and  internal,  take  their  rife.  ^  The  great  defign  of  this  hole,  befides 
rendering  the  bone  lighter,  is  to  allow  a  ftrong  origin  to  the  obturator 
mufcles,  and  fuflicient  fpace  for  lodging  their  bellies,  that  there  may 
be  no  danger  of  difturbing  the  funaions  of  the  contained  vifeera  of  the 
pelvis  by  the  aaions  of  the  internal,  nor  of  the  external  beino-  bruifed 
by  the  thigh  bone,  efpecially  by  its  lefler  trochanter,  in  the '^motions 
of  the  thigh  inwards ;  both  which  inconveniences  mufl;  have  hap¬ 
pened,  had  the  ofl'a  innominata  been  complete  here,  and  of  fufEcient 
thicknefs  and  flrength  to  ferve  as  the  fixed  point  of  thefe  mufcles. 
The  bowels  fometimes  make  their  way  through  the  opening  for  the 
yeiTels,  at  the  upper  part  of  this  thyroid  hole,  and  this  caufes  a  hernia 
in  this  place,  an  inftance  whereof  is  recorded  in  the  Memoirs  of  the 
Royal  Academy  of  Surgery  at  Paris,  Vol.  I,  p.  709. 

In  the  external  furface  of  the  olTa  innominata,  near  the  outfide  of 
-the  great  hole,  a  large  deep  cavity  is  formed  by  all  the  three  bones 
conjundfly  :  for  the  os  pubis  conftitutes  about  one  fifth;  the  os  ilium 
makes  fomething  lefs  than  two-fifths.  The  brims  of  this  cavity  arc 
very  high,  and  are  ftill  much  more  enlarged  by  the  ligamentous  carti¬ 
lage,  with  which  they  are  tipped  in  a  recent  fubjea.  From  this  form 
of  the  cavity  it  has  been  called  acetabulum  ;  and  for  a  diflin^ruifhino- 
charaaer,  the  name  of  the  bone  that  conflitutes  the  largeftlhare 
it  is  added  ;  therefore  acetabulum  oilis  ifehii  is  the  name  this  cavity 
commonly  bears.  Round  the  bafe  of  the  fupercilia  the  bone  is  rouah 
and  unequal,  where  the  capfular  ligament  of  the  articulation  is  fix^d. 
The  brims  at  the  upper  and  back  part  of  the  acetabulum  are  much 
larger  and  higher  than  any  where  elfe ;  which  is  very  neceflary  to  pre- 
the  head  of  the  femur  from  flipping  out  of  its  cavity  at  this  place, 

where 
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where  the  whole  weight  of  the  body  be3.rs  upon  sttd  confeciu'ently 
would  otherwife  be  conftantly  in  danger  of  thrufting  it  out.  As  thefe 
brims  are  extended  downwards  and  forwards,  they  become  lefs ;  and 
at  their  internal  lower  part  a  breach  is  made  in  them;  from  the  one 
fide  of  which  to  the  other,  a  ligament  is  placed  in  the  recent  fubjea, 
under  which  a  large  hole  is  left,  which  contains  a  fatty  cellular  fub- 
ifance  and  veffds.  The  reafon  of  which  appearance  has  afforded 
matter  of  debate.  But  it  feems  evidently  contrived  for  allowing  a 
larger  motion  to  the  thigh  inwards;  for  if  the  bony  brims  had  been 
here  continued,  the  neck  of  the  thigh  bone  muft  have  ffruck  upon 
them  when  the  thighs  were  brought  acrofs  each  other,  which,  in  a 
large  ftrong  motion  this  way,  woulu  have  endangered  the  neck  of  the 
one  bone,  or  brim  of  the  other:  then  the  veffels  which  are  diftributed 
to  the  joint  may  fafely  enter  at  the  finuohty  in  the  bottom  of  the 
breach  ;  which  being  however  larger  than  is  necefiary  for  that  pur- 
pofe,  allows  the  large  mucilaginous  gland  of  the  joint  to  efcape  below 
the  ligaments,  when  the  head  of  the  thigh  bone  is  in  hazard  of  pref- 
fing  too  much  upon  it  in  the  motions  of  the  thigh  outwards,  as  re¬ 
marked  by  Petit,  in  the  memoirs  of  the  royal  academy  of  Sciences* 
1722.  Befides  this  difference  in  the  height  of  the  brims,  the  acetabu¬ 
lum  is  otherwife  unequal  ;  tor  the  lower  internal  part  of  it  is  de- 
prefied  below  the  cartilaginous  furface  of  the  upper  part  of  this  parti¬ 
cular  deprelhon,  where  it  is  deepeff,  and  of  a  femilunar  form,  the  li¬ 
gament  of  the  thigh  bone-,  commonly  (though  improperly)  called  the 
round  one,  is  inferted  ;  while  in  its  more  fuperficial  lower  part  the 
large  mucilaginous  gland  of  this  joint  is  lodged,  Phe  laigefl:  fhare  of 
this  feparate  depreffion  is  formed  in  the  os  ilchmm. 

From  what  has  been  faid  of  the  condition  of  the  three  bones  conl- 
polinfT  this  acetabulum  in  new-born  chiiaren,  it  muft  be  evident, 
that  a^'conftderable  part  of  this  cavity  is  cartilaginous  in  them. 

'The  oifa  innominata  are  joined  at  their  back  part  to  each  fide  c>f 
the  os  facrurn  by  a  fort  of  future,  with  a  very  thin  intervening  carti- 
laae,  which  ferves  as  fo  much  glue  to  cement  thele  bones  together; 
and  ftronp'  lioameots  go  from  the  circumference  of  this  unequal  fur- 
face  to  connecl;  them  more  firmly.  The  offa  innominata  are  con- 
nea’ed  too;etber  at  their  fore-part  by  the  ligamentous  cartilage  inter- 
pofed  betw^een  the  two  ofia  pubis.  Thefe  bones  can  therefore  have 
no  motion  in  a  natural  ftate,  except  what  is  common  to  the  trunk  of 
the  body,  or  to  the  os  facrurn.  But  it  has  been  difputed,  whether  or 
not  thev  loofen  fo  much  from  each  other,  and  from  the  os  facrurn, 
in  child-birth,  by  the  Row  of  mucus  to  the  pelvis,  and  by  the  throw's 
of  the  labour,  as  that  the  ofla  pubis  recede  from  each  other,  and 
thereby  allow  the  paflage  between  the  bones  to  be  enlarged.  Nume¬ 
rous  obfervations  ftiew,  that  this  relaxation  fometimes  happens  :  but 
Hildanus,  Dionis,  and  Morgagni,  who  had  frequent  opportunities 
of  diffeaing  the  bodies  of  women  who  died  immediately  after  being 
delivered  of  children,  teach  us  not  to  regard  this  as  the  common  ef- 
fea  of  child-birth;  for  they  found  fuck  a  relaxation  in  very  few  of 

the  bodies  which  they  examined.  ^  r  ,  . 

^  Conlidenrsg 


^he  Thorax  defer  tied. 


89 


Confiderlng  what  great  weight  is  fupported  *  in  our  ere£l  poflure> 
hy  the  articulation  of  the  ofi’a  iiinominata  with  the  os  facrum,  there  is 
great  reafon  to  think,  that  if  the  conglutinated  furfaces  of  thefe  bones 
were  once  feparated,  without  which  the  olTa  pubis  cannot  fhuffle  on 
each  other,  the  ligaments  would  be  violently  ftretched,  if  not  torn  ; 
from  whence  many  diforders  would  arife,  as  Ludovicus  takes  notice  iii 
the  firfl  volume  of  the  German  Ephemerides. 

^  Each  os  innominatum  affords  a  focket  (the  acetabulum)  for  the  thigK 
bones  to  move  in,  and  the  trunk  of  the  body  rolls  here  fo  much  on  the 
heads  of  the  thigh  bones,  as  to  allow  the  moft  confpicuous  motions  of 
the  trunk,  which  are  commonly  thought  to  be  performed  by  the  bones 
of  the  fpine.  This  articulation  is  to  be  more  fully  deferibed  after  the 
offa  femoris  are  examined. 

The  pelvis  then  has  a  large  open  above,  where  it  is  continued  with 
the  abdomen,  is  ffrongly  fenced  by  bones  on  the  fides,  back,  and  fore¬ 
part,  and  appears  with  a  wide  opening  below  in  the  fkeieton  ;  but  in 
the  recent  fubjefd,  a  confiderable  part  of  the  opening  is  filled  by  the  fa-. 
cro-fciatic  ligaments,  pyriform,  internal  obturator,  levatores  ani,  gemE 
ni  and  coccygei  mufcles,  which  fupport  and  protedl  the  contained 
parts  better  than  bones  could  have  done,  fo  that  ipace  is  only  left  at  the 
lowed  part  of  it  for  the  large  excretories,  the  vefica  urinaria,  intefU- 
num  redfum,  and,  in  females,  the  uterus,  to  difebarge  themfelves. 

The  THORAX,  or  cheft,  which  is  the  only  part  of  the  trunk  of  the  bo¬ 
dy  which  we  have  not  yet  deferibed,  reaches  from,  below  the  neck  to 
the  belly,  and  by  means  of  the  bones  that  guard  it,  is  fornmd  into  a 
large  cavity,  the  figure  of  which  is  fomewbat  conoidal  ;  but  its  upper 
fmalier  end  is  not  finifbed,  being  left  open  for  the  pafilige  of  the  wind¬ 
pipe,  gullet,  and  large  blood  veflels  ;  and 'its  lower  part,  or  bafe,  has 
no  bones,  and  is  fhorter  before  than  behind  :  fo  that,  to  carry  on  our 
comparifon,  it  appears  like  an  oblique  fedlion  of  a  cone.  Befides 
which  we  ought  alfo  to  remark  v/ith  Albinus,  that  the  lower  part  of 
I  this  cavity  is  narrower  than  fome  way  above;  and  that  the  middle  cf 
i  its  back  part  is  confiderably  diminifiied  by  the  bqnes  (landing  fore¬ 
wards  into  it. 

The  bones  which  form  the  thorax,  are  the  twelve  dorfal  vertebres 
behind,  the  ribs  on  the  fides,  and  the  flernum  before. 

The  vertebres  have  already  been  deferibed  as  part  of  the  fpine. 

1  The  RIBS  or  costae  (as  if  they  were  guards  to  the  principal  organs 
I  cf  the  animal  machine,  the  heart  and  lungs)  are  the  long  crooked  bones 
placed  at  the  fide  of  the  cheft  in  an  oblique  diredlion  downwards  in 
refpe^:  of  the  back-  bone.  Their  number  is  generally  twelve  on  each 
;  fide,  though  frequently  eleven  or  thirteen  have  been  found,  as  K.io- 
lan,  Marchetti,  Cowper,  and  Morgagni  teftify.  Le  Sue  remarks,  that 
fometimes  the  ribs  are  found  preternaturally  conjoined  or  divided. 

The  ribs  are  all  concave  internally  ;  where  they  are  alfo  made 
fmooth  by  the  a6tion  of  the  contained  parts,  which,  on  this  account, 
are  in  no  danger  of  being  hurt  by  themi;  and  they  are  convex  ex¬ 
ternally,  that  they  might  refiii  that  part  of  the  prefiure  of  the  atmofo 
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phere,  wbioh  is  not  ballanced  by  the  air  within  the  lungs  during  infpi- 
ration.  The  ends  of  the  ribs  next  the  vertebres  are  rounder  than 
they  are  after  thefe  bones  have  advanced  forewards,  when  they  become 
flatter  and  broader,  and  have  an  upper  and  lower  edge,  each  of  which 
is  made  rough  by  the  a6tion  of  the  intercoftal  mufcles  inferred  into 
them.  1  he  mufcles  being  all  of  nearly  equal  force,  and  equally 
Ibctched  in  the  interftices  of  the  ribs,  prevent  the  broken  ends  of 
thele  bones  in  a  fradlure  from  being  removed  far  out  of  their  natural 
place,  to  interrupt  the  motion  of  the  vital  organs.  The  upper  edge  of 
the  nbs  is  more  obtufe  and  rounder  than  the  lower,  which  is  depreflfed 
on  its  internal  fide  by  a  long  fofla,  for  lodging  the  intercoftal  veflels 
and  nerves  ;  on  each  fide  of  which  there  is  a  ridge,  to  which  the  in¬ 
tercoftal  mufcles  are  fixed.  The  folfa  is  not  ohfervable,  however,  at 
either  end  of  the  ribs,  for,  at  the  pofterior  or  root,  the  velTels  have  not 
yet  reached  the  ribs,  and,  at  the  fore  end,  they  are  fplit  away  into 
branches,  to  ferve  the  parts  between  the  ribs  ;  which  plainly  teaches 
iurgeons  one  reafon  of  the  greater  fafety  of  performing  the  operation  of 
the  empyema  towards  the  Tides  of  the  thorax,  than  either  near  the 
back  or  the  bread. 

^  At  the  pofterior  end  of  each  rib  a  little  head  is  formed,  which  is  di¬ 
vided  by  a  middle  ridge  into  two  plain  or  hollow  furfaces,  the  loweit 
of  which  is  the  broadeft  and  deepeft  in  mod  of  them.  The  two  plains 
are  joined  to  the  bodies  of  two  different  vertebres,  and  the  ridge  forces 
itfelf  into  the  intervening  cartilage. 

A  little  way  from  this  head  we  find,  on  the  external  furface,  a  fmall 
cavity,  where  mucilaginous  glands  are  lodged  ;  and  round  the  head 
the  bone  appears  fpongy,  where  the  capfular  ligament  of  the  articula¬ 
tion  is  fixed.  Immediately  beyond  this  a  flatted  tubercle  rifes,  with  a 
fmall  cavity  at,  and  roughnefs  about  its  root,  for  the  articulation  of  the 
rib  with  the  tranfverfe  procefs  of  the  lowed  of  the  two  vertebres,  with 
the  bodies  of  which  the  head  of  the  rib  is  joined.  Advancing  farther 
on  this  external  furface,  we  obferve  in  mod;  of  the  ribs  another  fmaller 
tubercle,  into  which  ligaments  which  cormedb  the  ribs  to  each  other, 
and  to  the  tranfverfe  proceffes  of  the  vertebres,  and  portions  of  thelon- 
giffimus  dorfi,  are  iiiferted.  Beyond  this  the  ribs  are  made  flat  by  the 
iacro-lumbalis  muicle,  which  is  iiiferted  into  part  of  this  flat  furface 
fartheft  from  the  fpine,  where  each  rib  makes  a  confiderable  curve,  call¬ 
ed  by  fome  its  angle. 

Then  the  rib  begins  to  turn  broad,  and  continues  fo  to  its  anterior 
end,  which  is  hollow  and  fpongy,  for  the  reception  of,  and  firm  coa¬ 
lition  with  the  cartilage  that  runs  thence  to  be  inferted  into  thcfternum, 
or  to  be  joined  with  iome  other  cartilage.  In  adults,  generally  the 
cavity  of  this  end  of  the  ribs,  is  fmooth  and  polifhed  on  its  furface,  by 
winch  tne  articulation  of  the  cartilage  with  it  has  the  appearance  of  be- 
ing  defigned  for  motion,  but  it  has  none. 

riie  fubftance  of  the  ribs  is  fpongy,  cellular,  and  only  covered  with, 
very  thin  external  lamellated  furface,  which  increafes  in  thicknefs 
^nd  ftrength  it  approaches  the  vertebres. 

3  To 
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To  the  fore- end  of  each  rib,  a  long,  broad,  and  flrong  cartilage  is 
fixed,  and  reaches  thence  to  the  fiernum,  or  is  joined  to  the  cartilage 
of  the  next  rib.  This  courfe,  however,  is  not  in  a  ftreight  line  uhth 
the  rib,  for  generally  the  cartilages  make  a  confiderable  curve,  the  con¬ 
cave  part  of  which  is  upwards  ;  therefore  at  their  infertion,  into  the 
fternum,  they  make  an  obtufe  angle  above,  and  an  acute  ope  below. 
Thefe  cartilages  are  of  fuch  a  length,  as  never  to  allow  the  ribs  to  come 
to  a  right  angle  with  the  fpines,  but  they  keep  them  fituated  fo  oblique¬ 
ly,  as  to  make  an  angle  very  confiderably  obtufe  above,  till  a  force 
exceeding  the  elaflicity  of  the  cartilages  is  applied.  "Iliefe  cartilages, 
as  all  others,  are  firmer,  and  harder  internally,  than  they  are  on  their 
external  furface  j  and  fometimes  in  old  people,  all  their  middle  fub- 
ftances  become  bony,  while  other  cartilaginous  lamella  appear  exter- 
nally,  according  to  Vefalius.  The  offification,  however,  begins  fre¬ 
quently  at  the  external  furface.  7'he  greateft  alternate  motions  of  the 
cartilages  being  made  at  their  great  curvature,  that  part  remains  fre¬ 
quently  cartilaginous,  after  all  the  reft  is  offified,  as  Havers  obferves 
in  his  Ofteology. 

The  ribs  then  are  articulated  at  each  end,  of  which  the  one  behind 
Is  doubly  joined  to  the  vertebres  ;  for  the  head  is  received  into  the  ca¬ 
vities  of  two  bodies  of  the  vertebres,  and  the  larger  tubercle  Is  received 
into  the  depreffion  in  the  tranfverfe  procefs  of  the  lower  vertebre. 
When  a  perfon  examines  the  double  articulation,  he  nuiil  immediately 
fee,  that  no  other  motion  can  here  be  allowed  than  upwards  and  down¬ 
wards,  fince  the  tranfverfe  procefs  hinders  the  rib  to  be  thraft  back  ; 
the  refiftance  on  the  other  fide  of  the  fternum  prevents  the  ribs  coming 
forward,  and  each  of  the  two  joints,  with  the  other  parts  attached,  op- 
pofe  its  turning  .round.  But  then  Window  fays  it  is  likewife  as  evi¬ 
dent,  that  even  the  motion  upwards  and  downwards  can  be  but 
fmali  In  any  one  rib  at  the  articulation  itfelf.  But  as  the  ribs  advance 
forwards,  the  diftance  from  their  center  of  motion  increafmg,  the  mo¬ 
tion  miift  be  larger ;  and  it  would  be  very  confpicuous  at  their  ante¬ 
rior  ends,  were  not  they  refiifed  there  by  the  cartilages,  wdiich  yield 
fo  little,  that  the  principal  motion  is  performed  by  the  middle  part  of 
the  ribs,  which  turns  outwards  and  upwards,  and  caufes  the  twist  re¬ 
markable  in  the  long  ribs,  at  the  place  near  their  fore- end,  where  they 
are  moft  refifted. 

;  Hitherto  have  been  laid  down  the  ftruclure  and  conneclion  which 
I  moft  of  the  ribs  enjoy,  as  belonging  to  all  of  them  ;  hut  the  fpeciali- 
;  ties  muft  now  be  confidered  where  any  of  them  dilFer  from  the  gene- 
I  ral  defeription  given,  or  from  each  other. 

!  Jn  viewing  the  ribs  from  above  downwards,  their  figure  is  ftill 
i  ftreighter  ;  the  uppermoft  being  the  moft  crooked  of  any.  Their 
I  obliquity,  in  refpetft  of  the  fpiae,  increafes  as  they  defeend  ;  fo  that 
i  though  their  diftance  from  each  other  is  very  little' different  at  their 
I  back  part,  yet  at  their  fore-ends  the  cliftances  between  the  lower  ones 
I  muft  increafe.  In  coniequence  too  of  this  increafed  obliquity  of  the 
:  lower  ribs,  each  of  their  cartilages  makes  a  greater  curve  in  its  pro- 
;  ^refs  from  tfie  ribs,  towards  tbs  fternum  j  and  the  tubercles  that  are 
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articulated  to  the  tranfverfe  proceffes  of  the  vertebres,  have  tbeif 
fmooth  furfaces  gradually  facing  more  upwards.  The  ribs  becoming 
thus  more  oblique,  while  th.e  fternum  advances  forewards  in  its  de- 
fcent,  makes  the  diftance  between  the  fternum  and  the  anterior  end  of 
the  lower  ribs,  greater  than  between  the  fternum  and  the  ribs  above  ; 
confequently  the  cartilages  of  thofe  ribs  that  are  joined  to  the  breaft- 
bone,  are  longer  in  the  lower  than  in  the  higher  ones.  The  cartilages 
are  placed  nearer  to  each  other  as  the  ribs  defeend,  which  occafions 
the  curvature  of  the  cartilages  to  be  greater. 

The  length  of  the  ribs  increafes  from  the  firft:  and  uppermoft  rib 
as  far  down  as  the  feventh  ;  and  from  that  to  the  twelfth  as  gradually 
diminifties.  The  fiiperior  of  the  two  plain,  or  rather  hollow  furfaces, 
by  which  the  ribs  are  articulated  to  the  bodies  of  the  vertebrea,  gradu¬ 
ally  increafes  from  the  firft;  to  the  fourth  rib,  and  is  diminifhed  after 
that  in  each  lower  rib.  The  diftance  of  their  angles  from  the  heads 
always  increafes  as  they  defeend  to  the  ninth,  becaufe  of  the  greater 
breadth  of  the  facro- lumbalis  mufcle,  as  Window  juftly  remarks. 

The  ribs  are  commonly  divided  into  the  true  and  falfe. 

The  true  ribs  are  the  feven  upper-ones  of  each  fide,  whofe  carti¬ 
lages  are  all  gradually  longer  as  the  ribs  defeend,  and  are  joined  to  the 
bread  -  bone  ;  fo  that  being  prefled  conftantly  betvv’een  two  bones, 
they  are  flatted  at  both  ends,  and  are  thicker,  harder,  and  more  liable 
to  oflify  than  the  other  cartilages,  that  are  not  fubjedb  to  fo  much  pref- 
fure.  '1  hefe  ribs  include  the  heart  and  lungs,  and  therefore  are  the 
proper  or  true  cuftodes  of  life. 

"i  he  five  inferior  ribs  are  the  falfe  or  baftard,  whofe  cartilages  do 
not  reach  to  the  fternum,  and  therefore  wanting  the  refrftance  at  their 
fore-part,  they  are  there  pointed  ;  and  on  this  account,  having  lefs 
preiTure,  their  fiibftance  is  fofter.  T  he  cartilages  of  thefe  falfe  ribs  are 
fhorter  as  the  ribs  defeend.  To  all  thefe  five  ribs  the  circular  edge  of 
the  diaphragm  is  connected  ;  and  its  fibres,  inftead  of  being  ftretebed 
immediately  tranfverfely,  and  fo  running  perpendicular  to  the  nos, 
-are  prefled  fo  as 'to  be  often,  efpecially  in  expiration,  parallel  to  the 
plain  in  which  the  ribs  lie.  Nay,  one  may  judge  by  the  attachments 
which  thefe  fibres  have  fo  frequently  to  the  Tides  of  the  thorax,  a  con- 
liderable  way  above  where  their  extremities  are  inferred  into  the  ribs, 
and  by  the  fituation  of  the  vifeera,  always  to  be  obferved  in  a  dead 
fubjedb  laid  fupine,  that  there  is  conftantly  a  large  concavity  formed 
on  each  fide  by  the  diaphragm  wdthin  thefe  baftard  ribs,  in  which  the 
fiomach,  liver,  fpleen,  &c.  are  contained  ;  which  being  reckoned 
among  the  vifeera  naturalia,  have  occafioned  the  name  of  baftard  cuf- 
todes  to  thefe  bones. 

Hence  in  fimple  fraTures  of  the  falfe  ribs,  wfitbout  fever,  Hippo¬ 
crates  and  Ambrofe  Pare  advife  the  ftomach  to  be  kept  moderately 
filled  with  food,  left  the  pendulous  ribs  falling  inwards,  fliould  thereby 
increafe  the  pain,  cough,  &c.  Hence  likewife  %ve  may  learn  how  to 
judge  better  of  the  feat  of  feveral  difeafes,  and  to  perform  the  opera¬ 
tion  of  the  empyema,  and  fome  others  wdth  more  fafety,  than  by  fol¬ 
lowing  the  common  diredlions. 


Laurentuts 


Rihs  defcrihed.  93 

Laurentius  and  Paaw  inform*us,  that  the  eight  upper  ribs  were  for¬ 
merly  clafied  into  pairs,  with  particular  names  to  each  two,  to  wit  ; 
the  crooked,  the  folid,  the  pedtoral,  the  twilled  :  but  thefe  names  are 
of  fo  little  ufe,  that  they  are  now  generally  neglecled. 

The  firft  rib  of  each  lide  is  fo  fituated,  that  the  fiat  fides  are  above 
and  below,  while  one  edge  is  placed  inwards,  and  the  other  out¬ 
wards,  or  nearly  fo  ;  therefore  I'ufEcient  fpace  is  left  above  it  for  the 
fubclavian  veffels  and  mufcle;  and  the  broad  concave  furface  is  op- 
pofed  to  the  lungs  :  but  then,  in  confequence  of  this  fituation,  the 
channel  for  the  intercoftal  vefi'els  is  not  to  be  found,  and  the  edges 
are  differently  formed  from  ail  the  other,  except  the  fecond  the  lower 
one  bein^  rounded,  and  the  other  flrarp.  The  head  of  this  rib  is  not 
divided  into  two  plain  furfaces  by  a  middle  ridge,  becaufe  it  is  only 
articulated  v/ith  the  firfl  vertebre  of  the  thorax.  Its  cartilage  is  ofii- 
fied  in  adults,  and  is  united  to  the  flernum  at  right  angles.  Fre¬ 
quently  this  firfi  rib  has  a  ridge  rifing  near  the  middle  of  its  pofierior 
edge,  where  one  of  the  heads  of  the  fcalenus  mufcle  rifes.  Farther 
forward  it  is  flatted,  or  fometimes  deprefled  by  the  clavicle. 

The  fifth,  fixth,  and  feveiith,  or  rather  the  fixth,  feventh,  eighth, 
and  fometimes  the  fifth,  fixth,  feventh,  eighth,  and  ninth  ribs,  have  their 
cartilages  at  leaf!  contiguous  ;  and  frequently  they  are  joined  to  each 
other  by  crofs  cartilages ;  and  moft  commonly  the  cartilages  of  the 
eighth,  ninth,  and  tenth,  are  connedfed  to  the  former  and  to  each  other 
by  firm  ligaments. 

The  eleventh,  and  fometimes  the  tenth  rib,  has  no  tubercle  for  its 
articulation  with  the  tranfverfe  procefs  of  the  vertebre,  to  which  it  is 
only  loofely  fixed  by  ligaments.  The  foffa  in  its  lower  edge  is  not  fo 
deep  as  in  the  upper  ribs,  becaufe  the  vefTels  run  more  towards  the 
interftice  between  the  ribs.  Its  fore-end  is  fmaller  than  its  body,  and 
its  fhort  fmall  cartilage  is  but  loofely  connected  to  the  cartilage  of  the 
rib  above. 

The  twelfth  rib  is  the  fliortefi:  and  ftreightefi:.  Its  head  is  only  ar¬ 
ticulated  with  the  iaft  vertebre  of  the  thorax,  therefore  is  not  divided 
into  two  furfaces.  This  rib  is  not  joined  to  the  tranfverfe  procefs  of 
the  vertebre,  and  therefore  has  no  tubercle,  being  often  pulled  necef- 
farily  inwards  by  the  diaphragm,  which  an  afticulation  with  the 
tranfverfe  procefs  would  not  have  allowed.  The  foTa  is  not  found  at 
its  under  edge,  becaufe  the  veffels  run  below  it.  The  fore-part  of 
this  rib  is  fmaller  than  its  middle,  and  has  only  a  very  fmall-pointed 
cartilage  fixed  to  it.  To  its  whole  internal  fide  the  diaphragm  is 
'  conne6ted. 

The  motions  and  ufes  of  the  ribs  fhall  be  more  particularly  treated 
of,  after  the  defeription  of  the  ffernum. 

The  heads  and  tubercles  of  the  ribs  of  a  new-born  child,  have  car¬ 
tilages  on  them;  part  of  which  becomes  afterwards  thin  epiphyfes, 
T'he  bodies  of  the  ribs  encroach  gradually  after  birth  upon  the  carti¬ 
lages;  fo  that  the  latter  are  proportionally  fhorter,  when  compared 
to  the  ribi,  in  adults,  than  in  children. 
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Here  I  cannot  help  remarking  the  wife  providence  of  our  CreatoFj, 
in  preferving  us  from  periftiing  as  foon  as  we  come  into  the  world, 
I'he  ends  of  the  bones  of  the  limbs  remain  in  a  cartilaginous  ftate  af¬ 
ter  birth,  and  are  many  years  before  tliey  are  entirely  united  to  the 
main  body  of  their  feverai  bones  5  whereas  the  condyles  of  the  occi¬ 
pital  bone,  and  of  the  lower  jaw,  are  true  original  proceffes,  and  olH- 
£ed  before  birth,  and  the  heads  and  tubercles  of  the  ribs  are  nearly 
in  the  fame  condition  ;  and  therefore  the  weight  of  the  large  head  is 
iirmiy  fupported  ?  the  adlions  of  fucking,  fvvallowing,  refpiration, 
&c.  v/hich  are  indifpenfably  neceffary  for  us  as  foon  as  we  come  into 
the  world,  are  performed  without  darigbr  of  feparating  the  parts  of 
the  bones  that  are  moft  prefFed  on  in  thefe  motions :  whereas,  had 
thefe  proceffes  of  the  head,  jaw,  and  ribs,  been  epiphyfes  at  birth, 
children  mull:  have  been  expofed  to  danger  of  dying  by  fuch  a  repara¬ 
tion  ;  the  immediate  confequences  of  which  would  be  the  compreffion 
of  the  beginning  of  the  fpinal  marrow,  or  want  of  food,  or  a  ftop 
put  to  refpiration. 

The  STERNUM,  or  bread-bone,  is  the  broad  fiat  bone,  or  pile  of 
bones  at  the  fore-part  of  the  thorax.  The  number  of  bones  which 
th  is  fhould  be  divided  into,  has  occafioned  debates  among  anatomifts, 
who  have  conlidered  it  in  fubjedfs  of  different  ages.  In  adults  of  a 
middle  age  it  is  compofed  of  three  bones,  Vv^hich  eafily  feparate  after 
the  cartilages  conneding  them  are  defiroyed.  Frequently  the  two 
lower  bones  are  found  intimately  united  ;  and  very  often^in  old  peo¬ 
ple,  the  fternum  is  a  continued  bony  fubftance  from  one  end  to  the 
other;  though  we  Hill  obferve  two,  fometimes  three  tranfverfe  lines 
on  its  furface,  which  are  marks  of  the  former  divifions. 

V/hen  we  confider  the  fiernum  as  one  bone,  we  find  it  broadeft  and 
tbickeff  above,  and  becoming  fmaller  as  it  defeends.  The  internal 
furface  of  this  bone  is  fomewhat  hollowed  for  enlarging  the  thorax; 
but  the  convexity  on  the  external  furface  is  not  f©  conljricuous,'  be- 
caufe  the  iides  are  preiled  outwards  by  the  true  ribs;  the  round  heads 
of  whofe  cartilages  are  received  in  I’even  fmooth  pits  formed  on  each 
fide  of  the  fternum,  and  are  kept  firm  by  ftrong  ligaments,  which 
ssRuyfch  remarks,  on  the  external  furface,  have  a  particular  radiated 
texture.  Frequentlv  the  cartilaginous  fibres  thruft  themfelves  into 
the  bony  fubitance  of  the  fierrium,  and  are  joined  by  a  fort  of  future. 
The  pits  at  the  upper  part  of  tfie  fternum  are  at  the  greatefi:  diftance 
one  from  another,  and,  as  they  deicend,  are  nearer;  fo  that  the  two 
loweft  are  contiguous. 

Sylvius  obferves,  that  the  fubftaoce  of  the  ffernum  is  cellular,  with, 
a  very  thin  external  plate,  efpecially  on  its  internal  furface,  where  we 
may  frequently  obferve  a  cartilaginous  cruft  fpread  over  it.  On  both 
furfaces,  however,  a  ftrong  ligamentous  membrane  is  clofely  braced; 
and  the  cells  of  this  bone  are  fo  fmall,  that  a  confiderable  quantity  of 
ofieous  fibres  muft  be  employed  in  the  compofition  of  it :  whence,' 
with  the  defence  which  the  mufcles  give  it,  and  the  moveable  fupport 
it  has  from  the  cartilages,  it  is  fufiiciently  fecured  from.being  broken; 
for  it  is  ftrong  by  its  quantity  of  bone;  its  parts  are  kept  together  by 

ligaments  5 
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ligaments;  and  it  yields  enough  to  elude  confiderably  the  violence 
offered,  in  the  opinion  of  Senac. 

So  far  may  be  faid  of  this  bone  in  general ;  but  the  three  bones, 
of  which,  according  to  the  common  account,  it  is  compofed  in  adults, 
are  to  be  examined. 

The  firft,  all  agree,  is  fomewbat  of  the  figure  of  a  heart,  as  it  is 
commonly  painted  ;  only  it  does  not  terminate  in  a  iliarp  point.  This 
is  the  uppermoft  thickefl;  part  of  the  flernum. 

The  upper  middie  part  of  this  firft  bone,  where  it  is  thickeft,  is 
hollowed  to  make  place  for  the  trachea  arteria ;  though  this  cavity  is 
principally  formed  by  the  bone  being  raifed  on  each  fide  of  it,  partly 
by  the  clavicles  thrufting  it  inwards,  and  partly  by  the  fterho-mailoi- 
dei  mufcles  pulling  it  upwards.'  On  the  outfide  of  each  tubercle  there 
is  an  oblong  cavity,  that,  in  viewing  it  tranfverfely  from  before  back¬ 
wards,  appears  a  little  convex  ;  into  thefe  glense  the  ends  of  the  cla¬ 
vicles  are  received.  Immediately  below  thefe,  the  fides  of  this  bone 
begin  to  turn  thinner,  and  in  each  a  fuperficial  cavity  or  a  rough  fiir^ 
face  is  to  be  feen,  Vv^here  the  firft  are  received  or  joined  to  the  fier- 
num.  In  the  fide  of  the  under  end  of  this  firft  bone,  the  half  of  the 
pit  for  the  fecond  rib  on  each  fide  is  formed.  The  upper  part  of  the 
furface  behind  is  covered  with  a  ftrong  ligament,  which  fecures  the 
clavicles;  and  is  afterwards  to  be  more  particularly  taken  notice  oft 
The  fecond  or  middle  divifion  of  this  bone,  is  much  longer,  nar¬ 
rower,  and  thinner  than  the  firft :  but,  excepting  that  it  is  a  littk 
narrower  above  than  below,  it  is  nearly  equal  all  over  in  its  dimen* 
fions  of  breadth  or  thicknefs.  In  the  fides=  of  it  are  complete  pits  for 
the  third,  fourth,  fifth,  and  fixth  ribs,  and  half  of  the  pits  for  the 
fecond  and  feventh.  The  lines  which  are  marks  of  the  former  divi¬ 
fion  of  this  bone,  being  extended  from  the  middle  of  the  pits  of  one 
fide,  to  the  middle  of  the  correfponding  pits  of  the  other  fide.  Near  , 
its  middle,  an  unoflified  part  of  the  bone  is  fometimes  found,  which, 
freed  of  the  ligamentous  membrane  or  cartilage  that  fills  it,,  is  de* 
feribed  as  a  hole;  and  in  this  place,  for  the  moft  part,  we  may  ob- 
ferve  a  tranfverfe  line,  which  has  made  authors  divide  this  bone  into 
two.  When  the  cartilage  between  this  and  the  firft  bone  is  not  ofli- 
fied,  a  manifeft  motion  of  this  upon  the  firft  may  be  obferved  in  refpi* 
ration,  or  in  raifing  the  fternum,  by  pulling  the  ribs  upwards,  or 
diftending  the  lungs  with  air,  in  a  recent  fubjeift. 

The  third  bone  is  much  lefs  than  the  other  two,  and  has  only  one 
half  of  the  pit  for  the  feventh  rib  formed  in  it;  wherefore  it  might  be 
reckoned  only  an  appendix  of  the  fternum. 

In  young  fubjeds  it  is  always  cartilaginous,  and  is  better  known 
by  the  name  of  cartilago  xiphoides,  or  enfiformis,  than  any  other, 
though  the  antients  often  called  the  whole  flernum  enfiforme,  com¬ 
paring  the  two  firft  bones  to  the  handle,  and  this  appendix  to  the 
blade  of  a  fword,  lliis  third  bone  is  feldom  of  the  fame  figure,  mag¬ 
nitude,  or  fituation,  in  any  two  fubjeds:  for  fometimes  it  is  a  plain 
triangular  bone,  with  one  of  the  angles  below,  and  perpendicular  to 
the  middle  of  the  upper  fide,  by  which  it  is  conneded  to  the 

fecond 
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fecond  bone.  In  other  people  the  point  is  turned  to  one  fide,  or  ob¬ 
liquely  forwards  or  backwards.  Frequently,  it  is  all  nearly  of  an  equal 
breadth,  and  in  feveral  fubjedts  it  is  bifurcated  j  whence  fome  writers 
give  it  the  name  of  furcella,  or  furcula  inferior;  or  elfe  it  is  unolH- 
Bed  in  the  middle :  in  the  greateft  number  of  adults  it  is  offified,  and 
tipped  with  a  cartilage  ;  in  fome,  one  half  of  it  is  cartilaginous,  and 
in  others  it  is  all  in  a  cartilaginous  Hate.  Generally,  feveral  oblique 
ligaments,  fixed  at  one  end  to  the  cartilages  of  the  ribs,  and  by  the 
other  to  the  outer  furface  of  the  xiphoid  bone,  connedf  it  firmly  to 
tbofe  cartilages,  as  Weitbrecht  takes  notice  in  his  Syndefmologia. 

So  many  difierent  ways  this  fmall  bone  may  be  formed,  without 
any  inconvenience  ;  but  then  fome  of  thefe  pofitions  may  be  fo 
diredfed,  as  to  bring  on  a  great  train  of  ill  confcquences,  particularly 
when  the  lower  end  is  offified,  and  is  too  much  turned  outwards  or  in¬ 
wards,  or  when  the  conjundfion  of  this  appendix  with  the  fecond 
bone  is  too  weak,  as  Rolfinc,  P^aw,  Codronchi,  Borrichius,  Bone- 
tus,  and  others  have  noticed. 

Thefternum  is  joined  by  cartilages  to  the  feven  upper  ribs,  unlefs 
W’hen  the  firft  coalefces  with  it  in  an  intimate  union  of  fubfiance;  and 
its  unequal  cavity  on  each  fide  of  its  upper  end  is  fitted  for  the  ends  of 
the  clavicles. 

The  Hernum  mod:  frequently  has  four  round  fmall  bones,  furrounded 
with  cartilages,  in  children  born  at  the  full  time:  the  uppermoft  of 
thefe,  which  is  the  firft  bone,  being  the  largeft.  Two  or  three  other 
very  fmali  bony  points  are  likewife  to  be  feen  in  feveral  children.  The 
number  of  bones  increafes  for  fome  years,  and  then  diminifhes,  but 
uncertainly,  till  they  are  at  laft  united  into  thofe  above  deferibed  of  an 
adult. 

The  ufes  of  this  bone  are,  to  afford  origin  and  infertion  to  feveral 
mufcles ;  to  fuftain  the  mediaftinum,  to  defend  the  vital  organs,  the 
heart  and  lungs,  at  the  fore  part ;  and  laftly,  by  ferviiig  as  a  moveable 
fulcrum  of  the  ribs,  to  affift  confiderably  in  refpiration  :  which  adfion, 
fo  far  as  it  depends  on  the  motion  of  the  bones,  we  are  now  at  liberty 
to  explain. 

Vf  hen  the  ribs  that  are  connedfed  by  their  cartilages  to  the  fternum, 
or  to  the  cartilages  of  the  true  ribs,  are  acied  upon  by  the  intercoftal 
mufcles,  they  muft  all  be  pulled  from  the  oblique  pofition  which  their 
cartilages  kept  them  in,  nearer  to  right  angles  with  the  vertebres  and 
fternum,  becaufe  the  firft  or  uppermoft  rib  is  by  much  the  moft  fixed 
of  any  ;  and  the  cartilages  making  a  refiftance  to  the  raifing  the  ante¬ 
rior  ends  of  the  ribs,  their  large  arched  middle  parts  turn  outwards 
as  well  as  upwards.  The  fternum  preil'ed  ftrongly  on  both  fides  by 
the  cartilages  of  the  ribs,  is  pufhed  forwards,  ajud  that  at  its  feveral 
parts,  in  proportion  to  the  length  and  motion  of  its  fupporters,  the 
ribs  ;  that  is,  moft  at  its  lower  end.  The  fternum  and  the  cartilages 
thus  raifed  forwards,  muft  draw  the  diapbrapm  connedfed  to  them; 
confequentiy  fo  far  ftretch  it,  and  bring  ic  nearer  to  a  plane.  The 
power  rhrit  railed  this  bone  and  the  cartilages,  fixes  them  fufficientiy 
to  make  them  refifL  the  adipii  of  the  diaphragm,  wiio-felfibres  contradl 
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at  the  fame  timefand  thruft  the  vifc'era  of  ^he  abdomen  downwards. 
The  arched  part  of  the  ribs  being  thus  moved 

phragm  being  "^"^Ythin  ewh  cTvit^of  the  thorax,  it  is  evi- 

m.»  twirenca,  .»d  m.J"  -"'f  ""i'S;,;.  . 

.hi.  doing  in  .ho  .ppo,  *•  ^ 

not  joined  « ‘h^^fternum,  or  to  other  ca  t  cement 

ently,  though  they  confp.re  their  anterior  ends 

of  the. thorax:  for  having  no  tixed  poi  .  ^  .  pUp 

are  faftened,  and  the  diaphragm  being  in  vertebres, 

where  it  ru.ns  pretty  rong  mufcle,  and  by  the 

thefe  ribs  are  drawn  downwards  by  t  .  g  ,  ftretch- 

niufcles  of  the  abdomen,  which,  at  this  tune,  a  e  r  lijng  the  Itr. tch 
ing  force  of  the  bowels;  while  the  miercoftal  mulcles  are  puilin^ 

allowed  to  be  fliortened,  but  is  really  wi  '  ^  Innirs 

to  affift  in  making  1 !<: 

ca.dL.6rdx.elding  vhelnfelves  to  .heir  ne.otal  fituetio...  deprefs  the 
“ll't  »d  .heitoon.  tohf*. .  th^^ 

the  abdominal  vifcera;  and  toe  obliq  the  fane  tim“  By 

^‘°Thouch  the  motions  above  defcribed  of  the  ribs  and  fternum, 
efpecially^  of  the  latter  bone,  are  fo  fmaU  in  the  mi.d  -ip-tion  of  a 
hpt?]thv  nerfon.  that  we  can  fcarce  obferve  tnern,  ye  y  ^ 

Ltl  whenever  we  defignedly  increafe  our  refpiration,  or  a  e  ool^eJ 
to  do  it  after  exercife,  and  m  (everal  dileales. 

Of  the  SUPERIOR  EXTREMITIES. 

A  UTHORS  are  much  divided  in  their 

of  bones  which  each  fiiperior  extreniity  . 

«f;  fom’e  quadrupeds 

mg'  thefe  bones  with  tnoie  or  me  muiaav  A-.nA'ionc: 

have  no  clavicles,  and  the  human  thorax  can  u 

right,  when  the  fcapiila  is  taken  away  whereas  "  i“ 

to^bave  the  right  ufe  of  our  arms  without  thefe 

ly  muft  belong  to  the  laperior  extremities  ,  an 

vide  each  of  them  into  the  fhoulder,,  arm,  fore-arm,  and  hand. 

The  ihoulder  confifts  of  the  clavicie  and  fcapiiU. 
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The  CLAVICLE)  or  cohar-bone,  is  the  long  crooked  bonCj  in  figure 
like  an  Italic  5,  placed  almoil  horizontally  between  the  upper  lateral 
part  of  the  fternum,  and  what  is  commonly  called  the  top  of  the 
fhoulder,  which,  as  a  beam,  it  bears  ofF  from  the  trunk  of  the 
bodv. 

I  he  clavicle,  as  well  as  other  long  bones,  is  larger  at  its  two  ends 
than  in  the  middle.  The  end  next  to  the  flernum  is  triangular :  the 
angle  behind  is  confiderabiy  produced,  to  form  a  fharp  ridge,  to 
which  the  tranlverie  ligament,  extended  from  one  clavicle  to  the 
other,  is  fixed.  T  he  fide  oppofite  to  this,  is  lomewhat  rounded.  The 
middle  of  this  protuberant  end  is  as  irregularly  hollowed,  as  the  cavity 
in  the  ffernum  for  receiving  it  is  raifed  ;  but  in  a  recent  fubjedf,  the 
irregular  concavities  of  both  are  fupplied  by  a  moveable  cartilage,  which 
is  not  only  much  more  clofely  conne£fed  every  where  by  ligaments 
to  the  circumference  ^>f  the  articulation,  than  thofe  of  the  lower  jaw 
are  ;  but  grows  to  the  two  bones  at  both  its  internal  and  external 
end  ;  its  lubitaiice  at  the  interna!  end  being  fuft,  but  very  Ifrong, 

and,  according  to  Weitbrecht,  relembling  the  interveriebral  carti^ 
Jages. 

From  this  internal^  end,  the  clavicle,  for  about  two-hfths  of  its 
lengtn,  is  bended  obliquely  forwards  and  downwards.  On  the  upper 
and  fore-part  of  this  curvature  a  fmail  ridge  is  feen,  wnth  a  plain 
fough  furface  before  it;  whence  the  mufeuius  iierno-hyoideus  and 
Fterno*mailoideus  have  in  part  their  origin.  Near  the  lower  angle,  a 
fmall  plain  furface  has  often  been  remarked  by  Dionis,  where  the  firft 
rib  and  tins  bone  are  contiguous,  and,  as  Weitbrecht  aflerts,  are  con- 
nedfed  by  a  film  ligament.  From  this  a  rOugli  plain  furface  is  ex¬ 
tended  outwards,  vvheie  tne  peftoral  mufcle^has  part  of  its  orio'in, 
Senind,  the  bone  is  made  flat  and  rough  by  the  iniertion  of  the  larger 
fiiare  of  the  fubclavian  mufcle.  After  the  clavicleFegins  to  be  bended 
backwards,  it  is  round,  but  ioon  afterwards  becomes  broad  and  thin, 
which  fliape  it  retains  to  its  external  end.  Along  the  externa!  con¬ 
cavity  a  rough  finuofity  runs,  from  which  fame  part  of  the  deltoid 
mufcle  takes  its  rife.  Oppofite  to  this,  on  the  convex  edge,  a  fca- 
brous  ridge  gives  infertion  to  a  fhare  of  the  cucullaris  mufcle.  The 
•upper  furface  of  the  clavicle  here  is  flat,  but  the  lower  is  hollow,  for 
lodging  the  beginning  of  the  mufculus  fubclavius  ;  and  towards  its 
bacic  part  a  tubercle  rifes,  to  which,  and  a  roughnefs  near  it,  the 
Ifrong,  fhort,  thick  ligament,  connedfing  this  bone  to  the  coracoid 
procefs  of  the  fcapula,  is  fixed. 

Ihe  external  end  of  this  bone  is  horizontally  oblong,  fmootll. 
Hoping  at  the  poflerior  fide,  and  tipped,  in  a  recent  fubjea,  with  a 
cartilage,  tor  its  articulation  with  the  acromion  fcapulie.  Round 
this  the  bone  is  Ipongy,  for  the  jirmer  connexion  of  the  ligaments. 

The  medullary  arteries  having  their  diredtion  obliquely  outwards, 
enter  the  clavicles  by  one  or  more  Imall  pafFages  in  the  middle  of 
their  back  part. 

The  lubkance  of  this  bone  is  the  fame  as  that  of  the  other  round 
J&Mg  bones. 


The 
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The  triangular  unequal  interior  end  of  each  clavicle  has  the  carti¬ 
lage  above  defcribed,  interpofed  betwixt  it  and  the  irrcgu.ar  cavity  of 
thtfternum.  The  ligaments,  which  furroiind  this  articulation  to 
fecure  it,  are  fo  ftort  and  ftrong,  that  linle  mouon  can  be  allowed 
any  way  ;  and  the  ftrong  ligament  that  is  ftretched  acrofs  the  upper 
fe/cuh  of  the  ftcrnum,  from  the  pofterior  p.onninent  angle  of  the  one 
clavicle,  to  the  fame  place  of  the  other  clavicle,  [erves  to  keep  each 
of  thefe  bones  more  firmly  in  their  place.  By  the  alTiftance,  how¬ 
ever,  of  the  moveable  intervening  cartilage,  the  clavicle  can,  at  t!  i 
joint,  be  raifed  or  depreffed,  and  moved  backwards  and  forwart  s  lo 
much,  as  that  the  external  end,  which  is  at  a  great  ' 
that  axis,  enjoys  very  confpicuous  motions.  e  arlicu  ation  o 

exterior  end  of  the  clavicle  fnall  be  confidered  after  the  defciiption  of 

6  Ic H D LI  1 3.  • 

The  clavicles  of  infants  are  not  deficient  in  any  of  their  parts,  nor 

have  they  any  epiphyfes  at  their  extremities  joine  a  terwar  s  to  u  v,ir 
bodies,  as  moft  other  fuch  long  bones  have,  which  preferves  diem 
from  being  bended  too  much,  and  from  the  danger  o  any  uno  ii" 
parrs  being  feparated  by  the  force  which  pulls  the  arms  forwards. 

7'he  ufes  of  the  clavicles  are,  to  keep  the  fcapula:,  and  confequent- 
]y  all  the  fuperior  extremities,  from  falling  in  and  forward  upon  he 
thorax  ;  by  which,  as  in  moft  quadrupeds,  the  motions  of  the  arrns 
would  be  much  confined,  and  the  breaft  made  too  narrow  The 
clavicles  likewlfe  afford  origin  to  feveral  mufclcs,  and  a  d-fen.e  t 

^^From'ftlefituatlon,  figure,  and  ufe  of  the  clavicles  it  is  evident 

that  they  are  much  expofed  to  fractures;  that  t  ® 

generally  pafs  by  each  other,  and  that  they  are  difficultly  kept  n 

their  place  afterwards.  ,  ^  , 

The  Scapula,  or  Ihoulder-blade,  is  the  triangular  bone  fi.uatcd  on 
the  out-fide  of  the  ribs,  with  its  longeft  fide,  called  its  bafe,  towa,  s 
the  fpinal  proceffes  of  the  vertebrs,  and  with  the  ang.e  at  the  upper- 
part  of  this  fide  about  three  inches,  and  the  lower  angle  « 

diftance  from  thefe  proceffes.  The  back  part  of  the  Icapula  has  no- 

thino-  but  the  thin  ends  of  the  ferratus  articus  major,  and  iub-fcapu 

mufcles  between  it  and  the  ribs  ;  but  as  this  bone 

its  diftance  from  the  ribs  increafes.  _The  '  p’araliel 

ed  the  fuperior  cofta  of  the  fcapula,  is  nearly  horizontal,  and  pa  a  d 

with  the  fecond  rib.  The  lower  fide,  which 

cofta,  is  extended  obliquely  from  the  third  to  ''j;  •  J 

f.tnation  of  this  bone  as  here  defcribed,  is,  o  r^ 

Handing  in  a  ftate  of  inadivity,  and  a  lowing  the  ° 

main  in  the  moft  natural  eafy  pofture.  The  inferim  ang  e  of  .hp  Pa¬ 
pula  is  very  acute  ;  the  upper  one  is  near  to  the  right  angle,  and  what 
fs  ca  led  the  anterior  does  not  deferve  the  name,  tor  the  two  iides  do 
not  Let  to  form  an  angle.  The  body  of  this  bone  is  -noave  lo- 
wards  the  ribs,  and  convex  behind,  where  it  has  the  name  o.  demfum 
Three  proceffes  are  generally  reckoned  to  proceed  from  the  ,ca,m^a^. 
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The  firft  is  the  large  fplne  that  arifes  from  its  convex  lurface  behind, 
and  divides  it  unequally.  The  fecond  procefs  ftands  out  from  the  fore¬ 
part  of  the  upper-fide,  and,  from  its  imaginary  refemblance  to  a  crowds 
beak,  is  named  coracoid.  The  third  procefs  is  the  whole  thick  bul¬ 
bous  fore-part  of  the  bone.  .  ,  -  . 

After  thus  naming  the  feveral  ufual  conitituent  parts  ot  the  Icapuia, 
the  particular  defcription  will  be  more  eafily  underftood. 

'Fhe  bafe,  which  is  tipped  with  cartilage  in  a  young  fubjeT,  is  not 
all  ftreight  for  above  the  fpine  it  runs  obliquely  forwards  to  the  fu- 
perior  angle,  that  here  it  might  not  be  too  protuberant  backwards,  and 
fo  bruife  the  mufcles  and  teguments.  Into  the  oblique  fpace  the  muf- 
cuius  patieotite  is  inferted.  At  the  root  of  the  fpine,  on  the  back  part 
of  the  bafe,  a  triangular  plain  furfacc  is  formed  by  the  prelTure  of  the 
lower  fibres  of  the  trapezius.  Below  this,  the  edge  of  the  fcapula  is  fca- 
brous  and  rough,  for  the  infertion  of  the  ferratus  major  articus  and  rhom¬ 
boid  mufcles.  r  1  1  1  t  -rr 

The  back  part  of  the  inferior  angle  is  made  fmooth  by  the  latiilimus 

dorfi  paffing  over  it.  This  mufcle  alfo  alters  the  diredion  of  the  infe¬ 
rior  cofta  ;  fome  way  forwards  it  is  of  confiderable  thicknefs,  is  dightly 
hollowed,’ and  made  fmooth  behind  by  the  origin  of  the  teres  major. 
As  the  inferior  cofta  advances  forward,  it  is  of  confiderable  thicknefs, 
is  fiightly  hollowed  and  made  fmooth  behind  by  the  teres  minor,  while 
it  has  a  fofta  formed  in  it  below  by  part  of  the  fub-fcapuiaris,  and  be¬ 
tween  the  two  a  ridge  with  a  fmali  depreflion  appears,  where  the  lon- 
gus  extenfor  cubiti  has  its  origin* 

The  fuperior  cofta  is  very  thin,  and  near  its  fore-part  there  is  a  fe- 
milunar  nitch,  from  one  end  of  which  to  the  other  a  ligament  is  ftretch- 
ed ;  and  fometimes  the  bone  is  continued  to  form  one,  or  fometimes 
two  holes,  for  the  paflage  of  the  fcapular  blood  veffels  and  nerves.  Im¬ 
mediately  behind  this  femiiunar  cavity,  the  coraco-hyoid  mufcle  has  its 
rife.  From  the  nitch  to  the  termination  of  the  fofta  fon  the  teres  minor, 
the  fcapula  is  narrower  than  any  where  elfe,  and  fupports  the  third 
procefs.  Fhis  part  has  the  name  of  cervix. 

The  whole  dorfum  of  the  fcapula  is  always  faid  to  be  convex  ;  bothy 
reafon  of  the  raifed  edges  that  furround  it,  it  is  divided  into  two  cavi¬ 
ties  by  the  fpine,  which  is  ftretched  from  behind  forv^rards,  much  nearer 
to  the  fuperior  than  to  the  inferior  cofta.  The  cavity  about  the  fpine 
is  rarely  concave  where  the  fupra-fpinatus  mufcle  is  lodged  ;  while  the 
furface  of  this  bonebelow  the  fpine,  on  which  the  infra- fpinatus  muf¬ 
cle  is  placed,  is  convex,  except  a  fofta  that  runs  at  the  fide  of  the  infe¬ 
rior  cofta. 

The  internal,  or  anterior  furface  of  this  bone  is  hollow,  except  in 
the  part  above  the  fpine,  which  is  convex.  The  fub-fcapularis  mufcle 
is  extended  over  this  furface,  where  it  forms  feveral  ridges  and  inter- 
niediate  deprefiions,  commonly  miftaken  for  points  of  the  ribs  ;  they 
point  out  the  interftices  of  the  bundles  of  fibres,  of  which  the  fub-fca- 

pulai  is  mufcles  is  compofed. 

^  The  fpine,  as  defcribed  by  Window  in  the  Memoirs  of  the  B.oyal 

Academy  of  Sciences,  1722,  rifes  fmali  at  the  bafecf  the  fpapula,  and 

be- 
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fhe  Scapula  defcribed, 

becomes  higher  and  broader  as  it  advances  forwards.  On  the  Tides  it 
is  unequally  hollowed  and  crooked  by  the  actions  of  the  adjacent  muf- 
cles.  Its  ridge  is  divided  into  two  rough  flat  furfaces :  into  the  up¬ 
per  one  the  trapezius  mufcle  is  inferted,  and  the  lower  one  has  part  of 
the  deltoid  fixed  to  it.  The  end  of  the  fpine,  called  the  acromion,  or 
top  of  the  (boulder,  is  broad  and  flat,  and  is  fometimes  joined  to  'the 
fpine  only  by  a  cartilage,  as  Le  Sue  in  his  Ofteology  remarks^  ITe 
anterior  edge  of  the  acromion  is  flat,  fmootb,  and  covered  with  a  car¬ 
tilage,  for  its  articulation  with  the  external  end  of  the  clavicle  ;  and  it 
is  hollowed  below,  to  allow  a  paflfage  to  the  infra  and  fupra-fpinati 
mufcles,  and  free  motion  to  the  os  humeri. 

The  coracoid  procefs  is  crooked,  with  its  point  inclining  forwards, 
fo  that  a  hollow  is  left  at  the  lower  fide  of  its  root,  for  the  pafliigedf  the 
infra-fcapularis  mufcle.  The  end  of  this  procefs  is  marked  with  thre«- 
plain  furfaces.  Into  the  internal,  the  ferratus  minor  anticus  is  inferted. 
From  the  external,  one  head  of  the  biceps  flexor  cubiti  rifes  ;  and, 
from  the  lower  one,  the  coraco-brachialis  has  its  origin.  At  the  upper 
part  of  the  root  of  this  procefs,  immediately  before  the  fernilunar  cavity, 
a  fmooth  tubercle  appears '‘where  a  ligament  from  the  clavicle  is  fixed. 
From  all  the  external  fide  of  this  coracoid  apopnyfis  a  broad  ligament 
goes  out,  which  becomes  narrower  where  it  is  fixed  to  the  acromion. 
The  fharp  pain,  violent  inflammation,  and  tedious  cure  of  contufions 
in  this  part,  are  probably  owing  to  thefe  tendons  and  ligaments  being 
hurt. 

From  the  neck  of  the  fcapula  the  third  procefs  is  produced.  The 
,  forepart  of  this  is  formed  into  a  glenoid  cavity,  which  is  of  the  Ibape  of 
the  longitudinal  feclion  of  an  egg,  being  broad  below,  and  narrow  a- 
bove.  Between  the  brims  of  this  hollow,  and  the  forepart  of  the  root 
of  the  fpine,  a  large  finuofity  is  left  for  the  tranfmifiion  of  the  fupra  and 
infra-fpinati  mufcles  ;  and  on  the  upper  part  of  thefe  brims  we  may 
mark  a  fmooth  furface,  where  the  fecond  head  of  the  biceps  flexor  cu- 
bid  has  its  origin.  The  root  of  the  fupercilia  is  rough  all  round,  for 
the  firmer  adhefion  of  the  capfular  ligament  of  the  articulation,  and  of 
the  cartilage  which  is  placed  on  thefe  brims,  where  it  is  thick,  but 
becomes  very  thin  as  it  is  continued  towards  the  middle  of  the  cavitv, 
which  it  lines  ail  over. 

The  medullary  veflels  enter  the  fcapula  near  the  bafe  of  the  fpine. 
The  fubftance  of  the  fcapula,  as  in  all  other  broad  flat  bones,  is  cellu¬ 
lar,  but  of  an  unequal  thicknefs,  for  the  neck  and  third  procefs  are 
[  thick  and  flrong.  The  inferior  cofta,  fpine,  and  coracoid  procefs,  arc 
of  a  middle  thicknefs ;  and  the  body  is  fo  prefTed  by  the  mufcles,  as  to 
become  thin,  and  diaphanous. 

The  fcapula  and  clavicle  are  joined  by  plain  furfaces,  tipped  with 
cartilage,  by  which  neither  bone  is  allowed  any  confiderabie  motion, 
being  tightly  tied  down  by  the  common  capfular  ligament,  and  by  a 
very  flrong  one  which  proceeds  from  the  coracoid  procefs,  but  divides 
into  two  before  it  is  fixed  into  the  clavicle,  with  fuch  a  dire(Slion,  as 
either  can  allow  this  bone  to  have  a  fmall  rotation,  in  tvhich  its  poflerior 
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edre  turns  more  backwards,  while  the  anterior  one  rifes  farther  for- 
wa'rds  ;  or  it  can  yield  to  the  forepart  of  the 

wards,  while  the  back  part  of  it  is  drawn  upwards  ;  m  both  which  cale^ 
the  oblong,  fmooth,  articulated  furfaces  of  the  and 

not  in  the  fame  plane,  but  ftand  a  little  tranfverfely,  or  acrols  each 
other,  and  thereby  preferve  this  joint  from  luxations  to  which  it  wou,d 
befubiea,  if  either  of  the  bones  was  to  move  on  the  other  perpendicu-, 
larly  Jp  and  down  without  any  rotation.  Sometimes  a  movraule  liga¬ 
mentous  cartilage  is  found  in  joint ;  fometimes  it «  only  ' 

at  the  anterior  half  of  it ;  and  in  feme  o.d  fubjeas,  as  Sylvius  , 

aiefamoid  bone  is  found  here.  The  fcapula  js 

os  hyoides,  vertebrte,  ribs,  and  arm  bone,  by  mufcles  that  have  one 
end  faftened  to  thefe  bones,  and  the  other  to  the 

move  it  upwards,  downwards,  backwards,  or  ■ 

fucceffion  of  thefe  motions,  its  whole  body  is  earned  in  a  circle. 
But  Winilow  thinks,  that  being  alfo  often  moved  as  upon  an  axis 

perpendicular  to  its  plane,  its  circumference  turns  in  a  circle  whofc^ 
center  this  axis  is.  Which  ever  of  thefe  motions  it  perforrns,  it  always  , 
carries  the  outward  end  of  the  clavicle  and  arm  along  wnh  it.  1  he 
.lenoid  cavity  of  this  bone  receives  the  os  humerj^,  which 

.  b.ii  /(..kc, ..  will  b.  .xpi.,»a  »"-« to-/  r/' to : 


as  a  bail  in  a  lucRtL,  cio  wm  oUprintr* 

rf  fhe  fcaoula  is,  to  ferve  as  a  fulcrum  to  the  arm  |  and  by  altering 

ct  the  icapuia  IS,  the.  head  of  thei 


•tipohlL^^ron  differcmt  occafions,  to  allow  always  the  head  of  the 
os  humeri  a  right  fituated  focket  to  move  in ;  and  thereby  to  affid. 
and  to  enlarge  greatly  the  motions  of  the  fuperior  extremity,  an  i 
to  afford  the  mufcles  which  rife  from  it  more  advantageous  actions,: 
bv  altering  their  direaions  to  the  bone  which  they  are  to  move. 
This  bone  alfo  ferves  to  defend  the  back  part  of  the  thorax,  and  is 
often  employed  to  fuftain  weights,  or  to  refift  forces,  too  great  for 

*^T^hrba°fe,  acromion,  coracoid  procefs,  and  head  of  the  fcapula,  arc, 
all  in  a  cartilaginous  ftate  at  birth,  and  the  three  firft  are  jomed  as 
Snhvfess  white  the  head,  with  the  glenoid 

into  a^diftina  feparate  bone,  but  is  gradually  produced  by  the  offifi-. 
cation  of  the  body  of  this  bone  being  continued  forwards.  _ 

The  arm  has  only  one,  bone,  heft  known  by  the  Latin  name  ol 
os  humeri;  which  L  long,  round,  and  nearly  ftreight.  The  upper 
end  a^his  bone  is  formed  into  a  large,  round,  fmooth  head,  whof  l 
middle  point  is  not  in  a  ftreight  line  with  the  axis  ot  the  ; 

ftands  obliquely  backward  from  it.  The  extent  of  the  head  is  diftm-i 
euilhed  by  a  circular  folTa  furrounding  ns  bafe,  where  the  head  i, 

Lited  to  Ae  bone,  and  the  capfular  T' tL  fnfaS 

Below  the  fore-part  of  its  bafe  two  tubercles  ftand  out .  the  fmal  e 

one  which  is  fituated  moft  to  the  infide,  has  the  tendon  of  the  fub  ^ 

STrl  mnfcle  inferred  into  it.  The  larger  more  external  protu 

berance  is  divided  at  its  upper  part  into  three  fmooth  plain 

into  the  anterior  of  which  the  ranfculns  the  tere- 

middle  or  largeft,  the  infra- fpinatus ;  into  tnc  one  behind,  the 

minor  is  inferted. 
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Between  thefe  two  tubercles,  exaftly  in  the  fore-part  of  the  bone, 
a  deep  long  foffa  is  tormed,  for  lodging  the  tendinous  head  of  the  bi¬ 
ceps  flexor  cubiti,  which,  after  pafling  in  a  manner  peculiar  to  itfelf 
^rough  the  cavity  of  the  articulation,  is  tied  down  by  a  tendinous 
iheath  extended  acrofs  the  foffa  ;  in  which,  and  in  the  neighbourine 
tubercles,  are  feveral  remarkable  holes,  which  are  penetrated  by  the 
tendinous  and  ligamentous  fibres,  and  by  velTels.  On  each  fide  of 
this  fofla,  as  it  defcends  in  the  os  humeri,  a  rough  ridge,  gently  flat¬ 
ted  in  the  middle,  runs  from  the  roots  of  the  tubercles.  I'he  tendon 
of  the  pedtoral  mufcle  is  fixed  into  the  anterior  of  thefe  ridges  •  and 
the  latiffimus  dorh  and  teres  major  are  inferted  into  the  intenial  one 
A  httle  behind  the  lower  end  ot  this  laft,  another  rough  ridge  may  be 
obferved,  where  the  coraco-brachia’is  is  inferred.  From  the  b4c!c 
part  of  the  root  of  the  largeft  tubercle,  a  ridge  alfo  is  continued,  from 
which  the  extenfor  brevis  cubiti  rifes.  The  bone  i»  flatted  on  the 
infide,  about  Its  middle,  by  the  belly  of  the  bicep,  flexor  cubiti  la 
the  middle  of  this  plain  furface,  the  entry  of  ihe  medullary  artery 
IS  leen  llanting  obliquely  downwards.  At  the  fore-fide  of  this  niane 
the  bone  nles m  a  fort  of  ridge,  which  is  rough,  and  often  has  a  wear 
many  fmall  holes  m  it,  where  the  tendon  of  the  ftrong  deltoid  mufcle 
■IS  in.erted ;  on  each  fide  of  which  the  bone  is  frnooth  and  flat,  where 
the  brachiius  intemus  nfes.  The  exterior  of  thefe  two  fiat  furfaces 
IS  the  largelt ;  behind  it,  a  fuperficial  fpiral  channel,  formed  by  the 
mufcular  nerve,  and  the  vcTiels  that  accompany  it,  runs  from  behind 

forwards  and  downwyds.  The  body  of  the  os  humeri  is  flatted  be 

hind  by  the  exteniors  of  the  fore-arm.  Near  the  lower  end  of  this 
bone  a  large  fliarp  ndge  is  extended  on  its  outlide,  trom  which  the 
niufculus  fpinator  radii  longus,  and  the  longeft  head  of  the  extenfor 
carpi  radiaiis  rife.  Oppofite  tp  this  there  is  another  fmall  ridge  to 
which  the  aponeurotic  tendon,  that  gives  origin  to  the  fibres  of’the 
intonal  and  external  brachirei  mufcles  is  fixed  ;  and  from  a  little  de- 
pieffion  on  the  fore-fide  of  it,  the  pronator  radii  teres  rifes 

The  body  of  the  os  humeri  becomes  gradually  broader  toward^  the 
I  lower  end,  where  it  has  feveral  proceffes,  at  the  roots  of  which  there 
I  IS  a  cavity  before  and  another  behind.  The  anterior  is  divided  bv  a 
ridge  into  two ;  the  external,  which  is  the  ieaft,  receives  the  end  of 
the  radius,  and  the  internal  receives  the  coronoid  procefs  of  the  ulna 
m  the  flexions  of  the  fore-arm,  while  the  pofterior  deep  triangular  ca¬ 
vity  lodges  the  olecranon  in  the  extenfions  of  that  member.  The  bone 
petwixt  thefe  two  cavities  is  prefTed  fo  thin  by  the  procefTes  of  the  ulna 
ias  to  appear  diaphanous  in  feveral  fubjecds.  The  fides  of  the  nofterio^ 
jcavity  are  ftretched  out  into  two  procefles,  one  on  each  fide  •  thefe 
lare  called  condyles ;  from  each  of  which  a  ftrong  ligament  aoes’onr 
[the  bones  of  the  fore-arm.  The  external  cond^ylef  whTcLCan  o^- 
|lique  direftion  alfo  forwards,  in  refpedd  of  the  internal,  when  the  arm 
j,is  in  the  moiT  natural  poftiire,  as  VVinflow  has  remarked  in  the  Me- 
imoirs  of  the  Pvoyal  Academy  of  Sciences,  1722,  is  equally  broad,  and 
jhas  an  obtufe  frnooth  head  rifing  from  it  forwards.  From  the  rough 
part  o,  the  condyle,  the  inferior  head  of  the  bicornis,  the  extenfiir 

ciigitorum 
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digitoram  communis,  extenfor  carpi  ulnaris,  anconxiis,  and  fome 
pajt  of  the  fupinator  radii'brevis,  take  their  rife;  and  on  the  fmooth 
head,  the  upper  end  of  the  radius  piays.  Immediately  on  the  ouude 
of  this^  there  is  a  finuoiity  made  by  the  fborter  head  of  the  bicornis 
mufcle,  upon  which  the  mufcular  nerve  is  placed.  The  internal  con¬ 
dyle  is  more  pointed  and  protuberant  than  the  external,  to  give  ori¬ 
gin  to  fome  part  of  the  flexor  carpi  radialis,  proiiator  radii  teres,  paf- 
maris  longus,  flexor  digitorum  fublimis,  and  flexor  carpi  uliiaris. 
Between  the  two  condyles  is  the  trochea  or  puliy,  which  confifts  ot 
two  lateral  protuberances,  and  a  middle  cavity,  that  ate  fmooth,  and 
covered  with  cartilage.  When  the  fore- arm  is  extended,  the  tendon 
of  the  internal  brachiieuS  mhlcle  is  lodged  in  the  fore-part  of  the  ca¬ 
vity  of  this  puliy.  The  external  protuberance,^  which  is  lefs  than  the 
other,  has  a  iliarp  edge  behind ;  but  forwards  this  ridge  is  obtuie, 
and  only  feparated  from  the  little  head,  already  delcnbed,  by  a  fmali 
folia,  in  which  the  joined  edges  of  the  ulna  and  radius  move.  1  he 
internal  protuberance  of  the  puliy  is  largefl:  and  higheif ;  and  there¬ 
fore,  iti  the  motions  of  the  ulna  upon  it,  that  bone  would  be  inclined 
outwards,  was  it  not  fupported  by  the  radius  on  that  lide.  Between 
this  internal  protuberance  and  condyle,  a  linuolity  may  be  remarked^ 
where  the  ulnar  nerve  paiTes. 

The  fubfta nee,  arid  the  internal  ftrudlure  of  the  os  humeri.  Is  the 
fame,  and  difpofed  in  the  fame  way  as  in  other  long  bones. 

The  round  head  at  the  upper  end  of  this  bone  is  articulated  with 
the  glenoid  cavity  of  the.icapula  ;  which  being  fuperficial,  and  having 
lono;  ligaments,  allows  the  arm  a  free  and  extenfive  motion.  Thefe 
ligaments  are  henvever  confiderably  ilrong  ;  for  befides  the  common 
capfular  one,  the  tendons  uf  the  mufcles  perform  the  office,  and  have 
been  deferibed  under  the  name  of  ligaments ;  then  the  acromion  and 
coracoid  procefs,  with  the  lirong  broad  ligaments  ftrefehed  betwixt 
them,  fecure  the  articulation  above,  where  the  greateft  and  moft  fre¬ 
quent  force  is  applied  to  thrufl  the  head  of  the  bone  out  of  its  p1ace„ 
It  is  true,  that  there  is  not  near  fo  lirong  a  defence  at  the  lower  part 
of  the  ai ticulatioii  j  but  in  the  ordinary  poffures  of  the  arm,  that  is, 
fo  long  as  it  is  in  an  acute  angle  with  the  trunk  of  the  body,-  there 
cannot  be  any  force  applied  at  this  place  to  occafion  a  luxation,  fince 
the  joint  is  protedied  fo  well  above. 

The  motions  which  the  arm  enjoys  by  this  articulation,  are  to  every 
fide  ;  and  by  thefucceffioa  of  thefe  dilferent  motions,  a  circle  may  be 
deferibed  ;  befides  which,  the  bone  performs  a  fmali  rotation  round 
its  own  axis:  but  though  this  can  be  performed  with  the  round  head 
in  all  pofitions;  yet  as  thefe  vary,  the  effedfs  upon  the  body  of  the 
bone  are  very  different  5  for  if  the  middle  of  the  head  is  the  center  of 
rotation,  as  it  is  when  the  arm  hangs  down  by  the  fide,  the  body  of 
the  bone  is  only  moved  forwards  and  backw'ards  5  becaufe  the  axis  of 
motion  of  the  head  is  nearly  at  right  angles  with  the  length  of  the 
bone,  as  Hippocrates  rightly  obferves  in  his  treatife  on  the  Articula¬ 
tions;  whereas,  when  the  arm  is  raised  to  right  angles  wuth  the  trunk 
the  body,  the  center  of  motion  and  the  axis  of  the  bone  come  to 

3  ■  ■ 


^'he  JJlna  defcrihei.  105 

ht  in  the  fame  ftreight  line ;  and  therefore  the  body  of  the  os  humeri 

performs  the  fame  motion  with  its  head. 

Though  the  motions  of  the  arm  feem  to  be  very  extenfive,  yet  the 
larger  (hare  of  them  depends  upon  the  motion  of  the  fcapula. 

The  lower  end  of  the  os  humeri  is  articulated  with  the  bones  of 
the  fore  arm,  and  carries  them  with  it  in  all  its  motions,  but  ferves  as 
a  bafe  on  which  they  perform  the  motions  peculiar  to  themfelves ;  as 

fhall  be  deferibed  afterwards.  ^  ^  .  r 

But  the  ends  of  this  bone  are  cartilaginous  in  a  new  born  infant, 
and  the  large  head  with  the  two  tubercles,  and  the  trochlea  with  the 
two  condyles,  become  epiphyfes  before  they  are  united  to  the  body  o£ 

'Bhe  fore-arm  confifls  of  two  long  bones,  the  ulna  and  radius,  whofc- 
fituation  in  refpe^l  of  each  other,  is  oblique  in  the  leaft  flraining  or 
moft  natural  pofture;  that  is,  the  ulna  is  not  direaiy  behind,  nor  on 
the  outfide  of  the  radius,  but  in  a  middle  fituation  between  thele  two, 
and  the  radius  erodes  it.  The  {ituation  however  of  thefe  two  bones, 
and  of  all  the  other  bones  of  the  fuperior  extrerrnty  that  are  not  yet 
deferibed,  is  frequently  altered  ;  and  therefore  to  fhun  repetitions,  I 
defire  it  may  be  now  remarked,  that  in  the  remaining  account  of  the 
fuperior  extremity,  I  underiland  by  the  name  of  poftcrior,  that  part 
which  is  in  the  fame  direaion  with  the  back  of  the  hand;  by  ante- 
rior,  that  anfwering  to  the  palm;  by  internal,  that  on  the  fame  fide 
with  the  thumb  ;  by  external,  the  fide  neareflto  the  little  finger,  fup. 
pofing  the  hand  always  to  be  in  a  middle  pofition  between  pronation 

and  fuplnation.  r  •  1  1  /i. 

The  ulna,  fo  named  from  its  being  ufed  as  a  meafure,  is  the  Jongelt 

of  the  two  bones  of  the  fore-arm,  and  fituated  on  the  outfide  of  the 

At  the  upper  end  of  the  ulna  are  two  procefies;  The  poitenor  is 
the  largefi:,  and  formed  like  an  hook,  whofe  concave  furface  moves 
on  the  pulley  of  the  os  humeri,  and  is  called  olecranon,  or  top  of  the 
cubit.  The  convex  back  part  of  it  is  rough  and  fcabrous,  where  the 
longus  brevis,  and  brachioeus  externus  are  inferted.  The  olecranon 
makes  it  unnecefiary  that  the  tendons  of  the  extenfor  mufcles  fliould 
pafs  over  the  end  of  the  os  humeri;  which  v/ould  have  been  of  ill 
confequence  in  the  great  flexions  of  this  joint,  or  when  any  confider-, 
able  external  force  is  applied  to  this  fpart.  The  anterior  procefs  is 
not  fo  large,  nor  does  it  reach  fo  high  as  the  .one  behind ;  but  is 
lharper  at^its  end,  and  therefore  is  named  caronoid.  Between  thefe 
two  proceflTes,  a  large  femicircular  or  figmoid  concavity  is  left ;  the 
furface  of  which,  on  each  fide  of  the  middle  rifing,  is  flanting,  and 
exactly  adapted  to  the  pulley  of  the  bone  of  the  arm.  Acrofs  the 
middle  of  it  there  is  a  fmall  finuofity  for  lodging  mucilaginous  glands; 
where,  as  well  as  in  a  fmall  hollow  on  the  internal  fide  of  it,  the  car¬ 
tilage  that  lines  the  reft  of  its  furface  is  wanting.  Round  the  brims 
of  this  concavity  the  bone  is  rough,  where  the  capfular  ligament  o£ 

the  joint  is  implanted.  Immediately  below  the  olecranon^  on  the 
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biick  part  of  the  ulna,  a  flat  triangular  fpongy  furface  appears,  ot% 
which  we  commonly  lean.  At  the  internal  iide  of  this,  there  is  a, 
larger  hollow  furface,  where  the  mufculus  anconceus  is  lodged  ;  and 
the  ridge  at  the  inlide  of  this  gives  rife  to  the  mufculus  fupinator  ra- 
.  dii  brpvis.  Between  the  top  of  the  ridge  and  the  caronoid  procefs  i§ 
the  femilunated  fmooth  cavity,  lined  with  a  cartilage,  in  which,  and  a 
ligament  extended  from  the  one  end  to  the  other  of  this  cavity,  the  round 
head  of  the  radius  plays.  Immediately  belpw^  it,  a  rough  hollow  gives 
lodging  to  mucilaginous  glands.  Below  the  root  of  the  caronoid 
procefs,  this  bone  is  fcabrous  and  unequal,  where  the  brachicsus  inter- 
31US  is  inferted.  On  the  outiide  of  that  we  obferve  a  fmooth  conca¬ 
vity,  where  the  beginning  of  the  flexor  digitorum  profundus  fprouts 
put. 

The  body  of  the  ulna  is  triangular.  The  internal  angle  is  very 
fharp  where  the  ligament  that  connects  the  two  bones  is  fixed.  The 
fides  which  make  this  angle,  are  flat  and  rough,  by  the  adlion  and  ad- 
liefion  of  the  many  mufcles  which  are  lituated  here.  At  the  diflance  of 
one  third  of  the  length  of  the  ulna  from  the  top  in  its^  fore  part,  the 
paffage  of  the  medullary  veiTels  is  to  be  Remarked  flanting  upwards. 
The  external  fide  of  this  bone  is  fmooth,  fomewhat  convex,  and  the 
angles  at  each  edge  of  it  are  blunted  by  the  prefiure  of  the  mufcies 
equally  difpofed  about  them. 

As  this  bone  defcends,  it  becomes  gradually  fmaller;  fo  that  its  lower 
end  terminates  in  a  little  head,  ftanding  on  a  fmall  neck.  Towards 
the  fore  but  outer  part  of  which  laft,  an  oblique  ridge  runs,  that  gives 
fife  to  the  pronator  radii  quadratus.  The  head  is  round,  fmooth,  and 
covered  with  a  cartilage  on  its  internal  fide,  to  be  received  into  the 
femilunar  cavity  of  the  radius;  while  a  ffyloid  procefs  rifes  from  its 
outfide,  to  which  is  fixed  a  firong  ligament  that  is  extended  to  the  os 
cuneiforme  and  pififorme  of  the  wrifl,  Between  the  back  part  of  that 
internal  fmooth  fide  and  this  procefs,  a  finuofity  is  left  for  the  tendon 
of  the  extenfor  carpi  ulnaris.  On  the  fore  part  of  the  root  of  the  pro¬ 
cefs,  fuch  another  depreflion  rnay  be  remarked  for  the  paffage  of  the 
ulnar  artery  and  nerve.  The  end  of  the  bone  is  fmooth  and  covered 
with  a  cartilage.  Between  it  and  the  bones  of  the  wrift,  a  double 
poncaVe  moveable  cartilage  is  interpofed ;  which  is  a  continuation  of 
the  cartilage  that  covers  the  lower  end  of  the  radius,  and  is  connect¬ 
ed  loofely  to  the  root  of  the  ftyloid  procefs,  and  to  the  rough  cavity 
there;  in  \vhich  mucilaginous  glands  are  lodged. 

The  ulna  is  articulated  above  with  the  lower  end  of  the  os  humeri, 
where  thefe  bones  have  depreflions  and  protuberances  correfponding 
with  each  other,  fo  as  to  allow  an  eafy  and  fecure  extenfion  of  the  fore¬ 
arm  to  almofl  a  {freight  line  with  the  arm,  and  fledfion  to  a  very  acute 
angle  ;  but  by  the  flanting  pofition  of  the  pulley,  the  lower  part  of  the 
fore-arm  is  turned  outwards  in  the  extenfion,  and  inwards  in  the  flex¬ 
ion  I  and  a  very  fmall  kind  of  rotation  is  likewife  allowed  in  all  po¬ 
rtions,  erpecially  when  the  ligaments  are  moft  relaxed  hy  the  fore¬ 
arm  being  in  a  middle  degree  of  fledlion.  The  ulna  is  alfo  articulat¬ 
ed  with  the  radius  and  carpus  in  a  maiuier  iQ  be  related  hereafter. 


^he  Radius  defcrihedi  loy 

^he  radius,  fo  called  from  its  imagined  refemblancc  to  a  fpoke 
t)f  a  wheel,  or  to  a  weaver’s  beam,  is  the  bone  placed  at  the  infide  of 
the  fore  arm.  Its  upper  end  is  formed  into  a  circular  little  head, 
which  is  hollowed  for  an  articulation  with  the  tubercle  at  the  fide  of 
the  pulley  of  the  os  humeri  ;  the  half  of  the  round  circumference  of 
the  head  next  to  the  ulna  is  fmooth,  and  covered  with  a  cartilage,  in 
order  to  be  received  into  the  femilunated  cavity  of  that  bone.  Below 
the  head,  the  radius  is  much  fmaller;  therefore  this  part  is  named  its 
cervix,  which  is  made  round  by  the  adlion  of  the  fupinator  radii  bre¬ 
vis.  At  the  external  root  of  this  neck,  a  tuberous  procefs  rifes ;  in* 
to  the  outer  part  of  which  the  biceps  flexor  cubiti.is  inferted.  From 
this  a  ridge  runs  downwards  and  inwards,  where  the  fupinator  radii 
brevis  is  inferted;  and  a  little  below  and  behind  this  ridge,  there  is  a 
tough  fcabious  furface,  where  the  pronator  radii  teres  is  fixed. 

The  body  of  the  radius  is  not  ftreight,  but  convex  on  its  internal 
and  pofterior  furfaces  ;  where  it  is  alfo  made  round  by  the  equal  pref- 
lure  of  the  circumjacent  mufcles,  particularly  of  the  extenfors  of  the 
thumb  ;  but  the  furfaces  next  the  ulna  are  flatted  and  rough,  for  the 
origin  of  the  mufcles  of  the  hand  ;  and  both  terminate  in  a  common  fharp 
fpine,  to  which  the  ftrong  ligament  extended  between  the  two  bones 
of  the  fore-arm  is  fixed.  A  little  below  the  beginning  of  the  plain 
furface,  on  its  fore- part,  where  the  flexor  mufcle  of  the  laff  joint  of 
the  thumb  takes  its  origin,  the  paflage  of  the  medullary  vefiels  is  feen 
llanting  upwards.  The  radius  becomes  broader  and  flatter  towards 
the  lo\Ver  end,  efpeciaily  in  its  fore-part,  where  its  pronator  quadratus 
mufcle  is  fituated. 

The  lower  end  of  the  radius  is  larger  than  the  fuperior  ;  though  no? 
in  fuch  a  difproportion,  as  the  upper  end  of  the  ulna  is  larger  than  its 
lower  end.  Its  back  part  has  a  flat  ftrong  ridge  in  the  middle,  and  a 
folTa  on  each  fide.  In  a  fmali  groove  immediately  on  the  outfide  of 
the  ridge,  the  tendon  of  the  extenfor  tertii  intermodii  policis  plays. 
In  a  large  one  beyond  this,  the  tendons  of  the  indicator  and  of  the 
common  extenfor  mufcles  of  the  fingers  pafs.  Contiguous  to  the  ul¬ 
na,  there  is  a  fmali  depreffion  made  by  the  extenfor  minimi  digiti.  Oa 
the  infide  of  the  ridge  there  is  a  fmail  deprefiion,  which  feems  again 
fubdivided,  where  the  two  tendons  of  the  bicornis,  or  exenfor  carpi 
fadialis,  are  lodged.  The  internal  fide  of  this  end  of  the  radius  is  alfo 
hollowed  by  the  extenfors  of  the  firft  and  fecond  joint  of  the  thumb  ; 
immediately  above  which,  a  little  rough  furface  fhews  where  the  fu¬ 
pinator  radii  longus  is  inferted.  The  ridges  at  the  fides  of  the  grooves* 
in  which  the  tendons  play,  have  an  annular  ligament  fixed  to  them* 
by  which  the  feveral  fheaths  for  the  tendons  are  formed.  The  fore¬ 
part  of  this  end  of  the  radius  is  alfo  deprefled,  where  the  flexors  of 
the  fingers  and  flexor  carpi  radialis  pafs.  The  external  fide  is  formed 
into  a  cavity,  femilunated  fmooth,  lined  with  a  cartilage  for  receiving 
the  lower  end  of  the  ulna.  The  lowefl;  part  of  the  radius  is  formed 
into  an  oblong  cavity ;  in  the  middle  of  which  is  a  fmali  tranfverfe 
rifing,  gently  hollowed,  for  lodging  mucilaginous  glands;  while  the 
rifing  itfelf  is  infinuated  into  the  conjundlion  of  the  two  bones  of  the 
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wrift  that  are  recel^^ed  into  the  cavity.  The  internal  fide  of  this  arti¬ 
culation  is  fenced  by  a  remarkable  procefs  of  the  radius,  from  which 
a  ligament  goes  out  to  the  wrifi,  as  the  fiyloid  procefs  of  the  ulna 
with  its  ligament  guards  it  on  the  outfide. 

The  ends  of  both  the  bones  of  the  fore-arm  being  thicker  than  th® 
middle,  there  is  a  confiderable  diftance  between  the  bodies  of  thefc 
bones  ;  in  the  larger  part  of  which  a  ftrong  tendinous,  bat  thin  liga¬ 
ment,  is  extended,  to  give  a  furface  large  enough  for  the  origin  of  the 
numerous  fibres  of  the  mufcles  fituated  here,  that  are  fo  much  funk 
between  the  bones,  as  to  be  prote^ed  from  injuries,  which  they 
would  otherwife  be  expofed  to.  But  this  ligament  is  wanting  near 
the  upper  end  of  the  fore  arm,  where  the  fupinator  radii  brevis,  and 
flexor  digitorum  profundus  are  immediately  connesSfed. 

Both  ends  of  the  bdnes  of  the  fore-arm  are  firfl  cartilages,  and  then 
cpiphyfes  in  children. 

As  the  head  of  the  radius  receives  the  tubercle  of  the  os  humeri,  it 
is  not  only  bent  and  extended  along  with  the  ulna,  but  may  be  moved 
round  its  axis  in  any  pofition ;  and  that  this  motion  round  its  axis 
may  be  fufiiciently  large,  the  ligament  of  the  articulation  is  extended 
farther  down  than  ordinary  on  the  neck  of  this  bone  before  it  is  con- 
nefled  to  it  j  and  it  is  very  thin  at  its  upper  and  lower  parts,  but 
makes  a  firm  ring  in  the  middle.  This  bone  is  alfo  joined  to  the 
ulna  by  a  double  articulation  ;  for  above,  a  tubercle  or  the  radius  plays 
in  a  focket  of  the  ulna  ^  whilfl;  below  the  radius  gives  the  focket,  and 
the  ulna  the  tubercle :  but  the  motion  performed  in  thefe  two,  is  very 
different;  for  at  the  upper  end,  the  radius  does  no  more  than  turn 
round  its  axis ;  while  at  the  lower  end,  it  moves  in  a  fort  of  cycloid 
on  the  round  part  of  the  ulna ;  and  as  the  hand  is  articulated  and 
firmly  connedfed  here  with  the  radius,  they  mufi:  move  together* 
%Vben  the  palm  is  turned  uppcrmoft,  the  radius  is  faid  to  perform  the 
fupination  ;  when  the  back  of  the  hand  is  above,  it  is  faid  to  be  prone. 
But  then  the  quicknefs  and  large  extent  of  thefe  two  motions  are 
afiifted  by  the  ulna,  which,  as  was  before  obfcrved,  can  move  with  a 
kind  of  fmall  rotation  on  the  Hoping  fides  of  the  pulley.  This  lateraf 
motion,  though  very  inconfiderabie  in  the  joint  itfelf,  is  eonfpicu- 
ous  at  the  lower  end  of  fueh  a  long  bone;  and  the  ftrong  liga¬ 
ment  connedling  this  lower  end  to  the  carpus  makes  the  hand  more 
readily  obey  thefe  motions.  When  we  defign  a  large  circular  turn 
cf  the  hand,  we  increafe  it  by  the  rotation  of  the  os  humeriy  and  fome 
times  employ  the  fpine  and  inferior  extremities  to  make  thefe  motions^ 
©f  pronation  or  fupinaton,  of  the  hand  large  enough. 

The  hand  comprehends  all  from  the  joint  of  the  wrift  to  the  point® 
of  the  fingers.^  Its  back-part  is  convex,  for  greater  fiirmnefs  and- 
ftrength  ;  and  its  fore  part  is  concave  for  containing  more  furely  and 
conveniently  fuch  bodies  as  we  take  hold  of.  One  half  of  the  hand 
has  an  obfeure  motion  in  comparifon  of  what  the  other  has,  and  ferves 
as  a  bafe  to  the  moveable  half ;  which  can  be  extended  back  very  lit¬ 
tle  farther  than  to  a  ftreight  line  with  the  fore-arm,  but  cart  be  confi- 
derably  bent  forwards. 


^he  Carpus  defcrihed.  tag 

As  the  bofies  which  compofe  the  hand  aie  of  different  fhapes  and 
tifcs,  while  feveral  of  them  that  are  contiguous  agree  in  fome  general 
characters ;  the  hand,  on  this  account,  is  commonly  divided  into  the 
carpus,  metacarpus,  and  fingers  j  among  which  laft  the  thumb  is 
reckoned. 

The  carpus  is  compofed  of  eight  fmall  fpongy  bones  fjtuated  at 
the  upper  part  of  the  hand.  Thefe  bones  will  be  deieribed  under  a 
proper  name  taken  from  their  figure  ;  becaufe  the  method  of  ranging 
them  by  numbers,  leaves  anatomifts  too  much  at  liberty  to  debate  ve¬ 
ry  idly  which  ought  to  be  preferred  to  the  firli:  number  5  or,  which  is 
worfe,  feveral^  without  explaining  the  order  they  obferve,  differently 
apply  the  fame  numbers,  and  fo  confound  their  readers.  But  that  the 
defeription  of  thefe  bones  may  be  in  the  fame  order  as  they  are  found 
in  the  generality  of  anatomical  books,  I  fhall  begin  with  the  range  of 
bones  that  are  concerned  in  the  moveable  joint  of  the  wrift,  or  arc 
connected  to  the  fore-arm,  and  fhall  afterwards  confider  the  four  that 
fupport  the  thumb  and  offa  metacarpi  of  the  fingers. 

The  eight  bones  of  the  carpus  are,  os  fcaphoides,  lunare,  cuneifor- 
pififorme,  trapezium,  trapezoides,  magnum,  and  unciferme. 

The  fcaphoides  is  fituated  meft  internally  of  thofe  that  are  articu¬ 
lated  with  the  fore-arm.  The  lunare  is  immediately  on  tbeoutfideof 
the  former.  The  cuneiforme  is  placed  ftill  more  externally,  but  does 
not  reach  fo  high  up  as  the  other  two.  The  pififorme  (lands  forwards 
Into  the  palm  from  the  cuneiform.e.  The  trapezium  is  the  firft  of 
the  fecond  row,  and  is  fituated  between  the  fcaphoides  and  the  firfi 
joint  of  the  thumb.  The  trapezoides  is  immediately  on  the  outfide  of 
the  trapezium.  The  ps  magnum  is  flill  more  external.  The  unciformc 
is  farther  to  the  fide  of  the  little  finger. 

The  os  fcaphoides  is  the  largeft  of  the  eight,  except  one.  It  is  con¬ 
vex  above,  concave  and  oblong  below  ;  from  which  fmail  refemblance 
of  a  boat  if  has  got  its  name.  Its  fmooth  convex  furface  is  divided 
by  rough  middle  foffa,  which  runs  obliquely  acrofs  it.  The  uppey 
largeft  divifion  is  articulated  with  the  radius.  Into  the  foffa  the  com¬ 
mon  ligament  of  the  joint  of  the  wrift  is  fixed,  and  the  lower  divifios' 
is  joined  to  the  trapezium  and  trapezoides.  The  concavity  receive^ 
more  than  an  half  of  the  round  of  the  head  of  the  os  magnum.  The 
external  fide  of  this  hollow  is  formed  into  a  femilunar  plane,  to  be 
aiticulated  with  the  following  bone.  The  internal,  pofterior,  and 
anterior  edges  are  rough  for  fixing  the  ligaments  that  conned  it  ta 
the  furrounding  bones. 

The  os  lunare  has  a  fmooth,  convex,  upper  furface,  by  which  it  is 
articulated  with  the  radius.  The  internal  fide,  which  gives  the  name 
to  the  bone,  is  in  the  form  of  the  crefeent,  and  is  joined  with  the 
fcaphoid ;  the  lower  furface  is  hollowed,  for  receiving  part  of  the 
bead  of  the  os  magnum.  On  the  outfide  of  this  cavity  is  another 
fmooth,  but  narrow,  oblong  finupfity,  for  receiving  the  upper  end  of 
the  os  unciforme.  On  the  outfide  of  which  a  fmall  round  convexity 
i§  found,  for  its  connedion  with  the  os  cuneiforme.  Between  thq 
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ffteat  convexity  abovCj  and  the  firil:  deep  inferior  cavity,  there  Is  S 
rough  foira,  in  which  the  circular  ligament  of  the  joint  of  the  wrift  i^ 
fixed* 

The  os  cuneiforme  is  broader  above,  and  towards  the  back  of  the 
band,  than  it  is  below  and  forwards;  which  gives  it  the  refembiance 
of  a  wedge.  The  fuperior  (lightly  convex  furface  is  included  in  the  jomt 
of  the  wrift,  being  oppofed  to  the  lower  end  of  the  ulna.  Below^  aiis 
the  cuneiform  bone  has  a  rough  fofta,  wherein  the  ligament^  ot  the 
articulation  of  the  wrift  is  fixed.  On  the  internal  fide  of  this  bone, 
where  it  is  contiguous  to  the  os  lunare,  it-  is  fmooth  and  ilightly  con¬ 
cave.  Its  lower  furface,  where  it  is  contiguous  to  the  os  unciforme_  is 
oblong,  fomewhat  fpifal  and  concave.  Near  the  middle  of  its  anterior 
furface  a  circular  plane  appears,  where  the  os  pififorme  is^fuftaine  . 

The  os  pififorme  is  almoft  fpherical,  except  one  circular  plane,  or 
fiightiy  hollow  furface,  which  is  covered  with  cartilage  for  its  motion 
on  the  cuneiform  bone,  from  which  its  vrhole  rough  body  is  pro^ 
yninent  forwards  into  the  palm  i  having  the  tendon  of  the  flexor  carps 
liinaris,  and  a  ligament  from  the  ftyloid  procefs  of  the  ulna,  fixed  to 
its  upper  part  ;  the  tranfverfe  ligament  of  the  wrift  is  connected  to 
its  internal  fide  ;  ligaments  extended  to  the  cuneiform  bone,  and  to 
the  os  metacarpi  of  the  little  finger,  are  attached  to  its  lower  parts  j 
the  abdudfor  minimi  digiti  has  its  origin  from  its  fore-part  and  at 
the  internal  fide  of  it,  a  imaii  depreflion  is  formed,  for  the  paflage  of 
the  ulnar  nerve. 

The  trapezium  has  four  unequal  fides  mid  angles  in  its  back  part^ 
from  which  it  has  got  its  name.  Above,  its  furface  is  fmootb,  fligbtly 
hollowed,  and  femi-circular,  for  its  conjunaion  with  the  os  fcaphoides. 
Its  external  fide  is  an  oblong  concave  fquare,  for  receiving  the  follow¬ 
ing  bone.  I'he  inferior  furface  is  formed  into  a  pulley  ;  the  two  pro¬ 
tuberant  fides  of  which  are  external  and  internal.  On  this  pulley  the 
lirft  bone  of  the  thumb  is  moved.  At  the  external  fide  of  the  external 
protuberance  a  fmall,  oblong,  fmooth  furface  is  formed  by^  the  os 
inetacarpi  indicls.  The  fore  part  of  the  trapezium  is  prominent  m 
the  palm,  and,  near  to  the  external  fide,  has  a  finuofity  in  it,  where 
the  tendon  of  the  flexor  carpi  radialis  is  lodged  ;  on  the  ligamentous 
flieath  of  which,  the  tendon  of  the  flexor  tertii  internodii  pollicis  plays  : 
and  ftiil  more  externally  the  bone  is  fcabrOas,  where  the  tranfyerfe 
ligament  of  the  wrift  is  connedled,  the  abdudbor  and  flexor  primi  in¬ 
ternodii  pollicis  have  their  origin,  and  iigaments  go  out  to  the  firft 

bone  of  the  thumb,  r  •  -l  i 

The  os  trapezoides,  fo  called  from  the  irregular  figure  ot  its  back- 

part,  is  the  fmalleft  bone  of  the  wrift,  except  the  pififorme.  The  fi¬ 
gure  of  it  is  an  irregular  cube.  It  has  a  fmall  quadrangular  hollow  fur¬ 
face  above,  by  which  it  joins  the  fcaphoides  ;  a  long,  convex  one  intcr- 
m^lly,  where  it  is  contiguous  to  the  trapezium  ;  a  fmall  external  one^ 
for  Its  conjunction  with  the  os  magnum  ;  and  an  inferior  convex 
furface,  the  edges  of  which  are  however  raifed  before  and  behind,  that 
a  fort  of  pulley  is  formed,  where  it  fuftains  the  os  rnetacarpi  indicis. 

1  iis 
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The  os  magnum,  fo  called,  becaufe  it  is  the  largefl:  bone  of  the 
carpus,  is  oblong,  having  four  quadrangular  fides,  with  a  round  up« 
per  end,  and  a  triangular  plain  one  below.  The  round  head  is  di¬ 
vided  by  a  fmall  riling  oppohte  to  the  connecT:ion  of  the  os  fcaphoides 
and  lunare,  which  together  form  the  cavity  for  receiving  it.  On  the 
infide  a  fhort  plain  furface  joins  the  os  magnum  to  the  trapezoides. 
On  the  ouchde  is  a  long,  narrow,  concave  fuidace,  where  ii  Is  contiguous 
to  the  os  cuneiforrne.  The  lower  eiivi,  which  fuilains  the  metacarpal 
bone  of  the  middle  finger,  is  triangular,  llightly  hollowed,  and  fur¬ 
ther  advanced>on  the  mternai  fide,  than  on  the  external,  having  a  conij- 
derable  oblong  depreffion  made  on  the  advanced  iiifide  by  the  meta¬ 
carpal  bone  of  fore- finger  ;  and  generally  there  Is  a  fmali  mark  of  the 
os  metacarpi  digit!  annularis  on  its  external  fide. 

T'he  os  unciforme  has  got  its  name  from  a  thin,  broad  procefs, 
that  ffands  out  from  it  forward  into  the  palm,  and  is  hollow  on  its  inr 
fide,  for  affording  paflage  to  the  tendons  of  the  flexors  ot  the  fingers. 
To  this  procefs  alfo,  the  tranfverfe  ligament  is  fixed,  that  binds  down 
and  defends  thefe  tendons ;  and  the  flexor,  and  abdudtor  muf- 
cles  of  the  little  finger  have  part  of  their  origin  from  it.  The  upper 
plain,  furface  is  fmali,  convex,  and  joined  with  the  os  lunare :  the 
internal  fide  is  long,  and  flightl-y  convex,  adapted  to  the  contiguous 
os  magnum.  The  external  furface  is  oblique,  and  irregularly  convex, 
to  be  articulated  to  the  cuneiforrne  bone  :  the  lower  end  is  divided  into 
two  concave  furfaces  ;  the  external  is  joined  with  the  metacarpal  bone 
of  the  little  finger,  and  the  internal  one  is  fitted  to  the  metacarpal 
bone  of  the  ritig- finger. 

In  the  dclrnption  of  the  preceding  eight  bones,  I  have  only  men¬ 
tioned  thofe  plain  furfaces  covered  with  cartilage,  by  which  they  are 
articulated  to  each'  other,  or  to  fome  other  bones,  except  in  fome  few 
cafes,  where  fometfing  extraordinary  was  to  be  obferved  :  and  I  have 
defignedly  omitted  the  other  rough  furfaces,  left  by  crowding  too  many 
words  in  the  defeription  of  fuch  fmali  bones,  the  whole  would  be  un¬ 
intelligible  :  but  thefe  fcabrous  parts  of  the  bones  may  be  eafily  under¬ 
flood,  after  mentioning  their  figure,  if  it  is  obferved,  that  they  are 
generally  found,  only  towards  the  back  or  palm  of  the  hand  ;  that 
they  are  all  plain,  larger  behind  than  before,  and  that  they  receive 
the  different  ligaments,  by  which  they  are  either  conneefed  to  neigh¬ 
bouring  bones,  or  to  one  another  ;  for  thefe  ligaments,,  cover  all  the 
bones,  and  are  fo  accurately  applied  to  them,  that  at  firft  view,  the 
whole  carpus  of  a  recent  fubjefil  appears  one  fmooth  bone. 

As  the  furfaces  of  thefe  bones  are  largeft  behind,  the  figure  of  the 
whole  conjoined  muff  be  convex  there,  and  concave  before ;  which 
cavity  is  ftill  more  encreafed  by  the  os  pififorme,  and  the  procefs  of  the 
QS  unciforme  flanding  forwards  on  the  one  fide,  as  the  trapezium  does 
on  the  other  :  and  the  bones  are  fecurely  kept  in  this  form,  by  the  broad, 
ffrong,  tranfverfe  ligaments,  connecled  to  thefe  parts  of  them,  which 
ffand  prominent  in  the  palm  of  the  hand.  The  convexity  behind 
l-enders  tfie  whol?  fabric  ftronger,  where  is  moft  expofed  to  injuries ; 
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and  the  large  anterior  hollow  is  ncceffary  for  a  fafe  palTage  to  the  nu» 
nierous  veffels,  nerves,  and  tendons  of  the  fingers. 

The  fubftance  of  thefe  bones  is  fpongy  and  cellular,  but  flrong  in 
refpedt  of  their  bolk. 

The  three  firft  bones  of  the  carpus  make  an  oblong  head,  by  which 
they  are  articulated  with  the  cavity  at  the  lower  ends  of  the  bones  of  th^ 
fore-arm,  fo  as  to  allow  motion  to  ail  Tides,  and  by  a  quick  iiicceffion 
of  thefe  motions,  they  may  be  moved  in  a  circle.  But  as  the  joint  is 
oblongs  snd,  therefore,  the  two  dimen  Hons  are  unequal,  no  motion 
is  allowed  to  the  carpus  round  its  axis,  except  what  it  has  in  the  pro- 
uation  and  fupination  with  the  radius.  Fhe  articulation  of  the  firfl 
three  bones  of  the  fuperior  row,  with  the  bones  of  the  inferior,  is 
ftich  as  allows  of  motion,  efpecially  backwards  and  forwards  5  to^the 
fecurity  and  eahoefs  of  which  the  reception  of  the  os  magnum  into 
the  cavity  formed  by  the  fcaphoides  and  lunare  contributes  confi- 
derably  :  and  the  greateft  number  of  the  raufcles  that  ferve  for  the 
motion  of  the  wrifl  on  the  radius,  being  inferted  beyond,  the  con- 
lundfion  of  the  firii:  row  of  bones  with  the  fecond,  aOt  equally  on  this 
articulation  as  they  do  on  the  former  ;  but  the  joint  formed  with  the 
radius  being  the  moll  eafily  moved,  the  firft  etTedt  of  theie  mufclp  i$ 
on  it  5  and  the  fecond  row  of  the  carpus  is  only  moved  afterwards. 
By  this  means  a  larger  motion  of  the  wrift  is  allowed  than  otherv/jle  it 
could  fafely  have  :  for,  if  as  great  a  motion  had  been  gb/en  to  one  joint, 
the  angle  of  flexion  would  have  been  very  acute,  and  the  ligaments 
rauft  have  been  longer  than  was  confiftent  with  the  firrrmefs  and^  fecu* 
fity  of  the  joint.  The  other  articulations  of  the  bones  here,  oeing  by 
nearly  plain  iurfaces,  fcarce  allow  of  any  more  motion,  becaufe  of 
the  ftrong  connedling  ligaments,  than  to  yield  a  little,  and  fo  eiuae 
the  force  of  any  external  power  j  and  to  render  the  back  of  the  wrifb 
s  little  more  flat,  or  the  palm  more  hollow  on  proper  occafions.  The 
srticulations  of  the  thumb  and  metacarpal  bones  iliall  be  examined 
hereafter. 

The  ufes  of  the  carpus  are  to  ferve  as  a  bafe  to  the  hand,  to  protedl 
Its'  tendons,  and  to  afford  it  a  large,  free  motion. 

All  the  bones  of  the  carpus  are  in  a  cartilaginous  ftate  at  the  time  of 
Birth.  On  account  of  the  rhany  tendons  that  pafson  the  lower  end  of 
the  fore-arm  and  the  carpus,  and  of  the  numerous  ligaments  of  thefe 
tendons,  and  of  the  bones,  which  have  lubricating  liquors  fupplied  to 
them,  the  pain  of  fprains  here  is  acute,  the  parts  take  a  long  time  to 
yecover  their  tone,  and  their  fwellings  are  very  obftinate. 

•  The  metacarpus  confifts  of  four  bones,  which  fuftain  the  fingers ; 
each  bone  is  long  and  round,  with  its  ends  larger  than  its  body.  The 
i^pper  end,  which  fome  call  the  bafe,  is  flat  and  oblong,  without  any 
confiderable  head  or  cavity ;  but  is,  however,  fomewhat  hollowed^ 
for  the  articulation  with  the  carpus :  it  is  made  flat  and  fmooth  on 
the  Tides,  where  thefe  bones  are  contiguous  to  each  other;  their  bo¬ 
dies  are  flatted  on  their  back  parts  by  the  tendons  of  the  extenfors  of 
the  fingers.  The  anterior  furface  of  thefe  bodies  is  a  little  concave^ 
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erpecially  in  their  middle  ;  along  which  a  fharp  ridge /lands  out,  which 
feparates  the  mufeuli  interolFei  placed  on  each  Fide  of  thefe  bones 
which  are  there  made  flat  and  plain  by  thefe  mufcles. 

Their  lower  ends  are  raifed  into  large  oblong  Fmooth  heads,  whofe 
greateft  extent  is  forwards  from  the  axis  of  the  bone. — At  the  fore¬ 
part  of  each  fide  of  the  root  of  each  of  thefe  heads,  fland  out  one 
or  two  tubercles,  for  Fixing  the  ligaments  that  go  from  one  metacar¬ 
pal  bone  to  another,  to  preferve  them  from  being  drawn  afunder.  A 
rough  ring  may  be  remarked  round  the  heads,  for  the  capfular  liga¬ 
ments  of  the  fir/l  joints  of  the  fingers  to  be  fixed  to  ;  and  both  fides 
of  thefe  heads  are  flat,  by  prefling  on  each  other. 

The  metacarpal  bones  are  of  the  fame  fubffance  with  that  of  all 
long  bones. 

i  At  the  time  of  birth,  thefe  bones  are  cartilaginous  at  both  ends, 

I  which  afterguards  become  epiphyfes. 

The  metacarpal  bones  are  joined  above  to  the  ofla  carpi  and  ta 
■  each  other  by  nearly  plain  furfaces,  Thefe  connexions  are  not  fit 
for  large  motions. 

The  concavity  on  the  fore- part  of  thefe  metacarpal  bones,  and  the 
placing  their  bafes  on  the  arched  carpus,  caufe  them  to  form  a  hol¬ 
low  in  the  palm  of  the  hand,  which  is  often  ufeful  to  us. — The 
fpaces  between  them  lodge  mufcles,  and  their  fmall  motion  makes 
them  proper  fupporters  for  the  fingers  to  play  on. 

Though  the  ^ciFa  metacarpi  fo  far  agree,  they  may  yet  be  diflin- 
gui/hed  from  each  other  by  the  following  marks. 

'  The  os  metacarpi  indicis  is  in  general  the  longefl:.— Its  bafe,  which 
is  articulated  with  the  os  trapezoides,  is  hollow  in  the  middle. — The 
fmall  ridge  on  the  internal  fide  of  this  oblong  cavity  is  fmaller  than 
that  which  is  oppofite  to  it,  and  is  made  flat  on  the  fide  by  the  tra¬ 
pezium. — The  exterior  ridge  is  alfo  fmooth,  and  flat  on  its  outfide, 

I  for  its  conjundlion  with  the  os  m.agnum  ;  immediately  below  which 
a  femicircular  fmooth  flat  furface  fhews  the  articulation  of  this  to  the 
fecond  metacarpal  bone.  The  back  part  of  this  bafe  is  flatted,  where 
the  long  head  of  the  extenfor  carpi  radialis  is  inferted  ;  and  its  fore¬ 
part  is  prominent,  where  the  tendon  of  the  flexor  carpi  radialis  is 
I  fixed.  The  external  fide  cf  the  body  of  this  bone  is  more  hollowed 
by  the  adlion  of  mufcles,  than  tfie  internal*  ’Fhe  tubercle  at  the 
internal  root  of  its  head  is  larger  than  the  external.  Its  bafe  is  fc> 
firmly  fixed  to  the  bone  it  is  connedted  with,  that  it  is  without  mo¬ 
tion. 

7'he  os  metacarpi  medli  digiti  ent-’  vJv  |ae  fi^oond  in  length  ; 
it  is,  ho’vvever,  frequently  as  as  the  foini-er  ;  fnmetimes  it  is 

longer  ;  and  frequently  it  appeal^  to  equal  the  firfl  by  the  os 

magnum  being  farther  advanced  d<)wnwards  than  any  other  bone  of 
the  wrift.  Its  bafe  is  a  broad  fuperficial  cavity,  flanting  outwards  ; 
the  internal  poflerioj  angle  of  which  is  fo  prominent,  as  to  have  the 
appearance  of  a  procefs.  The  internal  fide  of  this  bafe  Is  made  plain 
iin  the  fame  way  as  the  external  fide  of  the  former  bone,  while  its 
external  fide  has  two  hollow  circular  furfaces,  for  joining  the  third 

^  *  Q  metacar- 
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iDCtacarpal  bone,  and  between  thefe  farfaces  there  is  a  rough  lofTa 
for\he  adhefion  oi  a  ligament,  and  lodging  mucilaginous  glands. 
The  (horter  head  of  the  bicornis  is  inferted  into  the  back*part  of  this 
bafe«  The  two  lides  of  this  bon,e  are  almoft  equally  flatted^;  only 
the  ridge  on  the  fore-part  of  the  body  inclines  outwards.  The  tu¬ 
bercles  at  the  forerpart  of  the  root  of  the  head  are  equal.  This  bone 
has  very  little  more  motion  than  the  lirft  metacarpal  one  has  ;  and 
tberefom  thefe  two  firmly  refiib  bodies  prefled  againfi;  them  by  the 

thumb,  or  figures,  or  both.  ^  ,  ,  r  i 

The  os  metacarpi  digit!  annularis  is  iliorter  than  the  fecond  meta¬ 
carpal  bone.  Itsbafeis  femicircular  and  convex,  for  its  conjundion 
w*ith  the  os  qnciforme.  On  its  internal  fide  are  two  fmooth  convexi¬ 
ties,  and  a  middle  foffa,  adapted  to  the  fecond  metacarpal  bone. 
The  exiernal  fide  hal  a  triangular  fmooth  concave  furface  to  join  it 
with  the  fourth  one.  The  anterior  ridge  of  its  body  is  fituated  more 
to  the  out  than  to  the  infide.  The  tubercles  near  the  head  are  equal. 
The  motion  of  this  third  metacarpal  bone  is  greater  than  that  of  the 

The  o?  metacarpi  minimi  digiti  is  the  fmallcfi.  and  fharpeff.  Its 
bafe  is  irregularly  convex,  and  rifes  fianting  outwards.  ^  Its  internal 
fide  is  exadtly  adapted  to  the  third  metacarpal  bone.  The  external 
has  no  fmooth  furface,  becaufe  it  is  not  contiguous  to  any  other  bone  ; 
but  it  is  prominent  where  the  extenfor  carpi  ulnaris  is  inferted.  This 
metacarpal  bone  being  furnifiied  with  a  proper  moving  mufcle,  hav- 
Pio-  the  plained  articuUuipn,  and  being  mofl;  loofely  conneaed  and  lead: 
^^nnfined  it  not  only  enjoys  a  much  greater  motion  than  any  of  the 


reft  but’ draws  the  third  bone  with  it,'  when  the  palm  of  the  hand  is 
to  be  made  hollow  by  its  advancement  forwards,  and  by  the  promi¬ 
nence  of  the  thumb  oppofue  to  it.  r’u  • 

TheTHUMB  and  four  Lingers  are  each  compoied  ot  three  long 
bones.  The  thumb  is  fituated  obliquely  in  refped  of  the  fingers, 
neither  diredlly  oppoftte  to  them,  nor  in  the  lame  plane  with  them. 
All  the  bones  of  the  thumb  arc  much  thicker  and  fttx^nger  in  propor¬ 
tion  to  their  length,  than  thofe  of  the  fingers  ure:  which  was  ex¬ 
tremely  necelTary^  as  the  thumb  counterawhls  all  the  fingers. 

The  firft  bone  of  the  thumb  has  its  bafe  adapted  to  the  double 
Dulley  of  the  trapezium  :  fi)r  in  viewing  it  from  one  fide  to  the  other, 
itapp^^a-s  convex  in  the  middle;  but  when  confidered  from  behind 
forwards,  it  is  concave  there.  'Fhe  edge  at  the  fore-part  of  this  bafe 
is  produced  farther  th;m  any  other  pact  ;  and  round  the  hack-part  of 
the  bafe  a  rough  foffa  may  be  feen,  for  the  conneaion  of  the  liga¬ 
ments  of  this  joint.  The  body  and  head  of  this  bone  are  of  the  fame 
fbape^  as  the  oila  rfictacarpi  ;  except  that  the  body  is  fhorter,  and  the 
head  fiatler,  with  the  tubercles  at  the  fore-part  of  its  root  larger. 

The  articulation  of  the  upper  end  of  this  bone  is  uncommon  :  for 
though  St  has  protuberances  and  depreffions  adapted  to  the  double  pul- 
lev  of  the  trapezium,  vet  it  enjoys  a  circular  motion,  as  the  joints 
do  where  a  round  head' of  one  bone  plays  io  the  orbicular  focket  of 

another ; 
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another;  but  it  is Tomewhat  more  continccl  and  lefs  expeditious,  but 
Wronger  and  more  fecure  than  fuch  joints  urually  are. 

This  bone  of  children  is  in  the  fame  ftate  with  the  metacarpal 
bones. 

The  fecond  bone  of  the  thumb  has  a  large  bafe  formed  into  an 
oblong  cavity,  whofe  greateft  length  is  from  one  fide  to  the  other. 
Several  tubercles  may  be  remarked  round  it,  for  the  infertion  of  li¬ 
gaments,  Its  body  is  convex,  or  a  half-round  behind  ;  but  flat  before, 

:  lor  lodging  the  tendon  of  the  long  flexor  of  the  thumb,  which  is  tied 
down  by  ligamentous  flieaths  that  are  fixed  on  each  fide  to  the  angle 
;  at  the  edge  of  this  flat  furface.  The  lower  end  of  this  fecond  bone 
I  has  two  lateral  round  protuberances,  and  a  middle  cavity,  whofe 
greatefl:  extent  of  fmooth  furface  is  forwards.  The  articulation  and 
j  motion  of  the  upper  end  of  this  fecond  bone  is  alfo  Angular.  For  its 
j  cavity  beingjoined  to  the  round  head  of  the  firft  bone,  it  wou’d  feem 
I  at  firft  view  to  enjoy  motion  in  all  direflions;  yet  becaufe  of  the 
j,  ftrength  of  irs  lateral  ligaments,  oblong  figure  of  the  joint  itfelf,  and 
;  mobility  of  the  firft  joint,  ic  only  allows  flexion  and  extenfiion;  and 
thefe  are  generally  much  confined. 

The  third  is  the  fmalleft  bone  of  the  thumb,  with  a  large  bafe, 
whofe  gieateft  extent  is  from  one  fide  to  the  other.  This  bafe  is 
formed  into  two  cavities  and  a  middle  protuberance,  to  be  adapted  to 
I  the  pulley  of  the  former  bone.  Its  body  is  rounded  behind  ;  but  is 
flatter  than  in  the  former  bone,  forfuftaining  the  nail.  It  is  fiat  and 
I  rough  before,  by  the  infertion  of  the  flexor  tertii  internodii.  This 
:  bone  becomes,  gradually  finaller,  till  near  the  lower  end,  where  it  is 
a  little  enlarged,  and  has  an  oval  fcabrous  edge.  The  motion  of  this 
third  bone  is  confined  to  flexion  and  extenfion. 

The  orderly  difpofition  of  the  bones  of  the  fingers  into  three  rows, 
has  made  them  generally  obtain  the  name  of  three  phalanges.  They 
I  ail  have  half  round  convex  furfaces,  covered  with  an  aponeurofis, 

I  formed  by  the  tendons  of  the  extenfors,  lumbricales,  and  interoflei, 

[  and  placed  diredlly  back  wards  for  their  greater  ftrength,  and  their  flat 
concave  part  is  forwards,  for  takittg  hold  more  certainly,  and  for 
lodging  the  tendons  of  the  flexor  mufcles.  llir  ligaments  for  keep¬ 
ing  do'wn  thefe  tendons  are  fixed  to  the  angles  that  are  betw'eeii 
the  convex  and  concave  fides. 

The  bones  of  the  firfl  phalanx  of  the  'fingers,  correfpond  with  the 
:  defeription  of  the  fecond  bone  of  the  thumb:  except  that  the  cavity 
in  their  bafe  is  not  fo  oblong  ;  nor  is  their  motion  on  the  metacarpal 
bone  fo  much  confined  :  for  they  can  be  moved  laterally  or  circular¬ 
ly,  but  have  no  rotation  or  a  very  fmall  degree  of  it  round  their 
axis.  Both  the  ends  of  this  firfl  phalanx  are  in  a  cariilaginous  ftate 
at  the  birth ;  and  the  upper  one  is  afterw^ards  affixed  in  form  of  an 
epiphyfe. 

The  fecond  bone  of  the  fingers  has  its  bafe  formed  into  two  lateral 
cavities,  and  a  middle  protuberance;  while  the  lower  end  has  rvvo 
lateral  protuberances  and  a  middle  cavity  ;  therefore  it  is  joined  at 
both  ends  in  the  fame  manner,  which  none  of  the  bones  of  the 

^^0,2  thumb 
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thumb  are.  This  bone  in  children  is  in  the  fame  condition  with 
the  former. 

The  third  bone  only  differs  fi'om  the  defcription  of  the  third  bone 
of  the  thumb,  in  the  general  dilfinguifhinLi  marks  ;  therefore  the  fe- 
cond  and  third  phalanx  of  the  fingercj  enjoy  only  flexion  and  exten- 
fion.  The  upper  ejd  of  this  third  phalanx  is  a  cartilage  in  a  ripe 
child;  and  is  only  an  epiphyfe  after,  till  the  fulk  growth  of  the 
body. 

All  the  difference  of  the  phalanges  of  the  feveral  fingers,  confifl:  In 
their  magnitude.  I  he  bones  ot  th^  middle  finger,  being  the  Jongeft 
and  largeftj  thofe  of  the  fore  dinger  dre  next  to  that  in  thicknefs,  but 
notin  length,  for  thofe  of  the  ring-finger  are  a  little  longer.  The 
little  finger  has  the  fmallelt  bones.  Which  difpofition  is  the  beft  con® 
trivance  for  belying  the  largefl  bodies  ;  becaufe  the  longeft  fingers 
are  applied  to  the  middle  largefi:  periphery  of  fuch  fubftances  as  are  of 
4  a  fpherical  figure. 

Of  the  INFERIOR  EXTREMITIES. 

The  inferior  extremities  depend  from  the  acetabula  of  the  offa  in-* 
nominata  ;  are  commonly  divided  into  three  parts,  viz.  the  thio-h, 
leg,  and  foot.  * 

i  he  thigh  has  but  one  bone  ;  which  is  the  longeft  of  the  body,  and 
the  largeft  and  ftrongeft  of  any  of  the  cylindrical  bones.  The  fitua- 
tion  of  it  is  not  perpendicular  :  for  the  lower  end  is  inclined  confi- 
derably  inwards;  fo  that  the  knees  are  almoft  contiguous,  while  there 
is  a  confiderable  diftance  between  the  thigh-bones  above  ;  wl/ich 
is  of  confiderable  ufe  to  us,  fince  fufticient  i'pace  is  thereby  left  for  the 
external  parts  of  generation,  the  two  great  cloacae  of  urine  and  fceces, 
and  for  the  large  thick  raufcles  that  move  the  thiah  inwards  :  and  at 
the  fa-me  time  this  fituation  of  the  thigh-bones  renders  our  progref- 
fion  quicker,  furer,  ftraiter,  and  in  lefs  room;  for  had  the  knees  been 
farther  from  each  other,  we  muft  have  been  obliged  to  defc'-ib'e  fome 
part  of  a  circle  with  the  trunk  of  our  body  in  making  a  long  ftep, 
and,  when  one  leg  was  railed  from  the  ground,  our  center  of  gravity 
wmuld  have  been  too  far  from  the  bafe  of  the  other,  and  we  fhould 
confequently  have  been  in  danger  of  falling ;  fo  that  our  fteps  would 
neither  have  been  ftrait  nor  firm;  nor  would  it  have  been  polTible 
to  walk  in  a  narrow  path,  had  our  thigh-bones  been  othervvife 
placed.  ' 

The  upper  end  of  the  thigh-bone  is  not  continued  in  a  ftrait  line 
with  the  body  of  it,  but  is  fet  oft'  obliquely  inwards  and  upwards, 
whereby  the  diftance  here  between  thefe  two  bones  at  their  upper 
part  is  coniiderably  increafed.  This  end  is  formed  into  a  large 
fmooih  round  head,  which  is  the  'greater  portion  of  a  fphere  une¬ 
qually  divided.  Tow^ards  its  lower  internal  part  a  round  rough  fpon- 
gy  pit  is  obfervable,  where  the  ftrong  ligament  commonly,  but  im¬ 
properly,  called  the  round  one,  is  fixed,  to  be  extended  ' from  thence 

to 
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to  the  lower  internal  part  of  the  receiving  cavity,  where  It  is  conndcr-^ 
ably  broader  than  near  to  the  head  of  the  thigh-bone.  The  fmall 
part  below  the  head,  called  the  cervix  of  the  os  femoris,  has  feveral 
large  holes  into  which  the  fibres  of  the  ftrong  ligament,  continued 
from  the  capfuiar,  enter,  and  are  thereby  furely  united  to  it  ^  and 
round  the  root  of  the  neck,  where  it  rifes  from  the  bone,  a  rough 
ridge  is  found,  wTere  the  capfuiar  ligament  ol  the  articulation  itfelt  is 
conne£bed.  Below  the  back  part  of  this  root,  the  large  unequal  pro¬ 
tuberance,  called  trochanter  major,  ftands  out  ;  the  external  convex 
part  of  which  is  diftinguiflied  into  three  different  furfaces,  whereof 
the  one  on  the  fore-part  is  fcabrous  and  rough,  for  the  infertion  of 
the  glutaeus  minimus  ;  the  fuperior  one  is  fmooth,  and  has  the  glu-. 
taeus  rriedius  inferted  into  it  ;  and  that  behind  is  maaeflat  and  fmooth 
by  the  tendon  of  the  glutasus  maximus  palling  over  it.  The  upper 
edge  of  this  procefs  is  lliarp  and  pointed  as  its  back  part,  where  the 
glutaeus  medius  is  fixed  ;  but  forwards  it  is  more  obtufe,  and  has 
two  fuperhcial  pits  formed  in  it into  the  fuperior  of  thei'e,  the  piri¬ 
formis  is  implanted  ;  and  the  obturator  intcnuis  and  gemini  are  fixed 
into  the  lov/er  one.  From  the  backmofi:  prominent  parr  of  this  great 
trochanter,  a  rough  ridge  runs  backwards  and  downward^.,  into  which 
the  quadratus  is  inferted.  In  the  deep  hollow,  at  the  internal  upper 
fide  of  this  ridge,  the  obturator  externus  is  implanted.  More  inter¬ 
nally,  a  conoid  procefs,  called  trochanter  minor,  rifes  for  the  inferci- 
on  of  the  mufculus  pfoas,  and  iliacus  intemus,  and  the  pedlineus,  is 
implanted  into  a  rough  hollow  below  its  internal  root.  T'he  tendons 
that  are  fixed  into,  or  pafs  over  the  great  trochanter,  caufe  bruifes  by 
falls  on  this  part  to  be  attended  with  great  pain  and  weakoefs  of  the 
limb,  which  generally  are  of  long  duration.  , 

The  body  of  .the  os  femoris  is  convex  on  the  fore-part,  and  made 
hollow  behind,  by  the  adfion  of  the  muicles  that  move  it  and  the  leg, 
and  for  the  conveniency  of  fitting,  without  bearing  too  much  on  thefe 
inufcies  ;  and  perhaps  the  weight  of  the  legs  depending  from  the  thighs 
in  that  pofture,  contributes  to  this  curvature.  The  fore-part  of  the 
thigh-bone  is  a  little  flatted  above  by  the  begiauning  of  the  cruraeus 
mufcle,  as  it  is  al(o  below  by  the  fame  mufcle  and  the  redtus,  its 
external  furface  is  alfo  made  flat  below  by  the  vafius  externus,  where 
it  is  feparated  from  the  former  by  an  obtufe  ridge.  The  vafius  inter- 
nus  deprefTes  a  little  the  lower  part  of  the  intern.d  furface.  The  pof- 
terior  concave  furface  has  a  ridge  rifing  in  its  middle,  commonly 
called  linea  afpera,  into  which  the  triceps  is  inferted,  and  the  ibort 
head  of  the  biceps  flexor  tibiae  rifes  from  it.  At  the  upper  part  of  it, 
the  medullary  veifels  enter  by  a  frnall  hole  that  runs  obliquely  up¬ 
wards  ;  a  little  above  which,  there  u  a  rough  foffa  or  two,  w'here  the 
tendon  of  the  glutaeus  maximus  is  fixed.  The  lower  end  of  the  linea 
afpera  divides  into  tw'o,  which  defeenu  tow'ards  each  fide.  The  two 
vafli  mufcles  have  parr  of  their  origin  from  thefe  ridges  -  and  the 
long  tendon  bf  the  triceps  is  fixed  to  the  internal,  by  means  of  part 
of  the  fafeia  aponeurotica  of  the  thigh.  Near  the  beginning  of  the 
internal  Jitidge,  there  is  a  difeoatinuation  of  the  ridge,  where  the  cru- 
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ral  artery  pafTes  through  tjie  aponeurofis.  Between  th^fe  two  rGu<T|i 
lines,  the  bone  is  rendered  flat,  by  the  large  blood-vefieLs  and  nerves 
v^hich  pafs  upon  it  5  and  near  the  end  of  each  of  thefe  ridges,  a  fmail 
finooth  protuberance  may  frequently  be  remarked,  w/nere  the  two 
heads  of  the  external  gaflrocnemius  mufcie  take  their  rife,  and  where 
lefamoid  bones  are  fonietimes  found;  and  from  the  fore-part  of  the 
inmrnal  tubercle,  a  firong  ligament  is  extended  to  the  inilde  of  the 
tibia. 

7  he  lower  end  of  the  os  fcmoris  is  larger  than  any  other  part  of  it, 
and  is  formed  into  a  great  protuberance  on  each  fide,  called  its  con- 
dyles  ;  between  which  is  found  a  corifiderable  cavity,  efpecially  at  the 
back-part,  in  which  the  crural  veflels  and  nerves  lie  immerfed  in  fat. 
Idle  internal  condyle  is  longer  than  the  external,  which  m'uft  be  the 
caie,  from  the  oblique  pofition  of  this  bone,  to  give  lefs  obliquity  to 
the  leg.  Each  of  thefe  procefles  feems  to  be  divided  in  its  plain  fraooth 
furface.  The  mark  of  divifion  on  the  external  is  a  notch,  and  on  the 
internal  a  fmail  protuberance.  The  fore-part  of  this  divifion,  on 
which  the  rotula  moves,  is  formed  like  a  pulley,  the  externa!  fide  of 
v.'hich  !s  highefl;.  Behind,  there  are  two  oblong  large  heads,  whofe 
greateil  extent  is  backfwards,  for  the  motion  of  the  tibia;  and  from 
the  rough  cavity  between  them,  but  near  to  the  bafe  of  the  internal 
condyle,  the  (irong  ligament  ufually  called  the  crofs  one,  has  its  rife; 
a  little  above  which,  a  rough  protuberance  gives  infcrcion  to  the  ten¬ 
don  of  the  triceps. 

Ime  condyles,  both  on  the  outer  and  inner  fide  of  the  knee,  are 
made  flat  by  the  mufcles  paiTing  along:  them.  On  the  back-part  of  the 
internal,  a  flight  depreffibn  is  made  by  the  tendons  of  the  gracilis  and 
fartorius  ;  and  on  the  external  fuch  ano;her  is  formed  by  the  biceps 
flexor  c'  uris  ;  behind  which  a  deep  foffa  is  to  be  obferved,  where  the 
poplitasus  mufcie  has  itSiongin.  From  the  tubercle  immediately  before 
tfds  cavity,  a  (Irong  round  ligament  goes  out  to  the  upper  part  of  the 
bbula.  Round  this  lower  end  of  the  thigh-bone,  there  are  found 
large  holes,  into  which  the  ligaments  for  the  fecurity  of  the  joint  are 
fixed,  and  blood- veflels  pafs  to  the  interna!  fubftanct  of  the  bone. 

All  the  procefles  of  t  h  e  femur  are  cartilaginous  in  new-born  chil¬ 
dren,  atid  afterwards  becv)me  fmail  apophyfes,  with  large  epiphyfes. 

The  thigh-bone  being  artfeuiated  above  with  the  acetabulum  of  the 
efia  innominara,  which  affords  its  round  head  a  fecure  and  extenfive 
play,  can  be  moved  to  every  fide ;  but  is  reflrained  in  its  motion  out¬ 
wards,  by  the  high  brims  of  the  cavity,  and  by  the  round  ligament ; 
Ofaiervidfe  the  head  of  the  bone  would  have  been  frequently  thruft  out 
at  the  breach  of  the  brims  on  the^  iniide,  wfloich  ailovvs  the  thigh  to 
move  coniiderabfv  inwards. 


7  he  body  of  this  bone  has  little  or  no  rotatory  motion,  though  the 
head  generally  moves  round  its  own  axis;  becaufe  fuch  is  the  oblique 
progrefs  of  the  neck  and  head  from  the  bone,  that  the  rotatory  mo- 
ticn  of  the  head  can  only  bring  the  body  of  the  bone  forwards  and 
backwards  :  nor  is  thus  head,  as  in  tlie  arm,  ever  capable  of  beings 
brought  to  a  fireight  direction  with  its  body;  fo  far  however  as  the 
’  liead 
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head  can  move  within  the  cavity  backwards  and  forwards,  the  retl;  @f 
the  bone  may  have  a  partial  rotation. 

When  the  thigh-bone  refifts  the  a6Lions  of  its  mufcles,  more  than 
the  trunk  of  the  body  can  then  do,  as  in  {landing,  thefe  mufcles  have 
their  cfFedl  on  the  trunk,  caufing  it  to  bend  forward,  raifing  it  up, 
inclining  it  to  the  one  or  the  other  fide,  twilling  it  obliquely,  &c. 
which  the  roiling  of  the  acetabula  of  the  offa  innominata  on  the  round 
heads  of  the  thigh-bones  is  well  fitted  for.  The  os  femoris  is  articu¬ 
lated  below  to  the  tibia  and  rotula. 

The  proximity  of  the  fmall  neck  to  the  round  head  of  the  thigh¬ 
bone,  and  its  upper  end  being  covered  with  very  thick  mufcles,  make 
greater  difEculty  in  diftinguifhing  between  a  luxation  and  fradlure 
here,  than  in  any  other  part  of  the  body. 

The  leg  is  generally  (aid  to  be  compofed  of  two  bones,  tibia  and 
fibula,  though  it  Teems  to  have  a  very  good  title  to  a  third,  the  rotula  ; 
which  bears  a  firong  analogy  to  the  olecranon  of  the  ulna,  and  alwavs 
moves  with  the  other  two. 

The  tibia,  fo  called  from  i^'S  refemblance  to  an  old  muficai  pipe  or 
fiute,  is  the  long,  thick,  triangular  bosie,  fituated  at  the  internal  part 
of  the  leg,  and  cojitinued  in  almoft  a  ftreight  line  from  the  thigh¬ 
bone. 

The  upper  end  of  the  tibia  is  large,  bulbous  and  fpongy,  and  is 
divided  into  two  cavities,  bv  a  rough  irregular  protuberance  w'hich  is 
hollow  at  its  mod  prominent  part,  as  well  as  before  and  behind.  The 
anterior  of  the  twm  ligaments  wTich  compofe  the  great  crofs  one,  ig 
inferted  into  the  middle  cavity, '  and  the  depreilion  behind'receives  the 
poilerior  ligament. 

The  twm  broad  cavities  at  the  Tides  of  this  protuberance  are  not 
equal  3  the  internal  being  oblong  and  deep,  to  receive  the  internal  con-  ' 
dyle  of  the  thigh-bone,  while  the  external  is  more  fuperficial  and 
rounder,  for  the  external  condyle. 

In  each  of  thefe  two  cavities  of  a  recent  fubje6l5  a  femilunar  carti¬ 
lage  is  placed,  w^hich  is  thick  at  its  convex  edge,  and  becomes  gra¬ 
dually  thinner  towards  the  concave  or  interior  edge. 

The  middle  of  each  of  thefe  cartilages  is  broad,  and  the  ends  turn 
narrower  and  thinner,  as  they  approach  the  middle  protuberance  of 
the  tibia. 

T  he  thick  convex  edge  of  each  cartilage  is  conne(fled  to  the  capfu- 
lar  and  other  ligaments  of  the  articulation,  but  fo  near  to  their  rife 
from  the  tibia,  that  the  cartilages  are  not  allowed  fo  change  place  far ; 
while  the  narrow  ends  of  the  cartilages  becoming  alniofl  ligaments, 
are  fixed  at  the  inferti'^n  of  the  firong  crofs  ligament  into  thh  tibia,  and 
Teem  to  have  their  fubflance  united  with  it;  a  circular  hole  is  there¬ 
fore  left  between  each  cartilage  and  the  ligament,  in  v/hich  the  mod 
prominent  convex  part  of  each  condyle  of  the  thigh-bone  moves. 

The  circumference  of  thefe  cavities  is  rough  and  unequal  for  the 
firm  connediion  of  the  ligaments  of  the  joint. 

Immediately  below  the  edge  at  its  back-part,  two  rough  flatted  pro¬ 
tuberances  {land  out  ;  into  the  internal,  the  tendon  of  the  femimem- 
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branofus  mufcle  Is  inferted;  and  a  part  of  the  crofs  ligament  is  fixed 
to  the  external. —  On  the  outfide  of  this  !aft  tubercle,  a  fmooth  flight- 
ly-hollowed  furface  is  formed  by  the  adlion  of  the  popiitreus  mufcie. 

Below  the  fore-part  of  the  upper  end  of  the  tibia,  rifes  a  confidera- 
ble  rough  protuberance,  to  which  the  ftrong  tendinous  ligament  of  the 
rotula  is  fixed." — There  is  on  the  internal  fide  of  this,  a  broad  fca- 
brous  nightiy-hollowed  furface,  to  which  the  internal  long  ligament 
of  the  joint,  the  aponeurofis  of  the  vaftus  internus,  and  the  tendons  of 
the  femiilervofus,  gracilis,  and  fartorius,  are  fixed. — Therefore  the 
lowed:  part  of  this  furface  is  the  place  where  the  tibia  ought  to  be 
fa  wed  thro’  in  an  amputation,  fo  as  not  to  have  too  long  and  troublo- 
fome  a  dump,  and,  at  the  fame  time,  to  preferve  its  motions,  by  fav- 
ing  the  proper  muicles. 

Below  the  external  edge  of  the  upp^r  end  of  the  tibia,  there  is  a 
circular  flat  fgrface,  covered  in  a  recent  iubjedt  with  cartilage,  for  the 
ar'iculation  of  the  fibula; — ^between  which  and  the  anterior  knob, 
there  is  a  rough  hollow  from  which  the  tibialis  anticus,  and  extenfor 
di.f^io-rum  longus,  take  their  oricjini. 

From  the  fmooth  flat  furface,  a  ridge  runs  obliquely  downwards 
and  inward?,  to  give  rife  to  part  of  th«  foireus,  tibialis  pofticus,  and 
flexor  digltorum  longus,  and  infertion  to  the  aponeurofis  of  the  femi- 
membranofus  which  covers  the  poplitseu?,  and  to  fome  of  the  external 
fibres  of  this  lad  named  mufcie.  At^heinfide  of  this  ridge  an  oblique 
plain  furface  is  left,  where  the  greateft  part  of  themufcuius  poplitseus 
is  inferted.  The  remaining  body  of  the  tibia  Is  triangular.  The 
anterior  angle  is  very  fharp,  and  is  ufua’Iy  called  the  fpine  or  fiirln.  This 
ridge  is  not  fTreiglu;  but  turns  firil  inwards,  then  outwards,  andlailly 
inwards  again.  I'he  plain  internal  fide  is  fmooth  and  equal,  not  be¬ 
ing  much  fubjecl  to  the  add, ions  of  mufc'es ;  but  the  external  fide  is 
hollowed  above  by  the  tibialis  anticus,  and  below  by  the  extenfor 
di2:itorum  longus  and  extenfor  pollicis  longus.  The  two  angles 
behind  thefe  Tides  are  rounded  by  the  adlion  of  the , muicles  ;  the 
pofterior  fide  comprehended  between  them  is  not  fo  broad  as  thofe 
already  mentioned,  but  is  more  oblique  and  flatted  by  the  action  of 
the  tibialis  pofticus  and  flexor digitorum  longus.  Some  diftance  above 
the  middle  of  the  bone,  the  interna!  angle  terminates,  and  the  bone 
is  made  round  by  the  preflure  of  the  mufculus  folajus.  Near  to  this, 
the  paftage  of  the  medullary  veflels  is  feen  flanting  obliquely  down¬ 
wards. 

The  lower  end  of  the  tibia  is  made  hollow,  but  fo  as  a  fmall  pro¬ 
tuberance  rifes  in  the  middle.  The  internal  fide  of  this  cavity,  which 
is  fmooth,  and,  in  a  recent  fubjedl  covered  with  cartilage,  is  produced 
into  a  confiderable  procefs,  commonly  nam.ed  inalleolus  internus  ; 
the  point  of  which  is  divided  by  a  notch,  and  from  it  ligaments  are 
fent  out  to  the  foot. 

It  is  to  be  obferved  here,  that  this  internal  malleolus  is  fituated 
more  forwards  than  the  internal  condyle  of  the  upper  end  of  this  bone  ; 
W'hich  is  neceiTary  to  be  remembered  in  reducing  a  fradlure  of  tlie 
iea.  ■  , 
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The  external  fide  of  this  end  of  the  tibia  has  a  rough  irregular  fe- 
milunar  cavity  formed  in  it,  for  receiving  the  lower  end  of  the  fibula* 
The  pofterior  fide  has  two  lateral  grooves,  and  a  fmall  protuberance. 
In  the  internal  depreffion,  the  tendons  of  the  mufculus  tibialis  pofti- 
cus  and  flexor  digitorum  longus  are  lodged  ;  and  in  the  external,  the 
tendon  of  the  flexor  longus  poiicis  plays.  From  the  middle  protube¬ 
rance  go  out  ligamentous  flieaths,  for  tying  doivn  thefe  tendons. 

Both  ends  of  the  tibia  are  cartilages  at  birth,  and  become  after* 
wards  epiphyfes. 

The  fibula  is  the  fmall  long  bone,  placed  on  the  outfide  of  the  leg^ 
oppofite  to  the  external  angle  of  the  tibia  j  the  fhape  of  it  is  irregu¬ 
larly  triangular. 

The  head  of  the  fibula  has  afuperficial  circular  cavity  formed  on 
its  infide,  which  in  a  recent  fubj eft,  is  covered  with  a  cartilage,  but 
fo  clofely  connefted  to  the  tibia  by  ligaments,  as  only  to  allow  a  fmall 
motion  backwards  and  forwards*  This  head  is  protuberant  and  rough 
on  its  outfide,  where  a  ftrong  round  ligament  and  the  mufculus  biceps 
are  inferted  i  and,  beloVv  the  back-part  of  its  internal  fide,  a  tuber¬ 
cle  may  be  obferved,  that  gives  rife  to  the  ftrong  tendinous  part  of  the 
folaeus  mufcle. 

The  body  of  this  bone  is  fomewhat  crooked  inwards  and  backwards, 
which  figure  is  owing  to  the  aftions  of  the  mufcles ;  but  is  flill  fur¬ 
ther  increafed  by  nurfes,  who  frequently  hold  children  by  the  legs  in 
a  carelefs  manner.  The  fharpelt  angle  of  the  fibula  is  forwards,  on 
each  fide  of  which  the  bone  is  confiderably  but  unequally  deprelTed 
by  the  bellies  of  the  feveral  mufcles  that  rife  from,  or  aft  upon  it; 
and,  in  old  people,  thefe  mufcles  make  diftinft  finuofities  for  them-* 
felves. 

The  external  furface  of  the  fibula  is  deprefled  obliquely  from  above 
downwards  and  backwards,  by  the  two  peronaei.  Its  internal  furface 
is  Unequally  divided  into  two  narrow  longitudinal  planes,  by  an  ob¬ 
lique  ridge  extended  from  the  upper-part  of  the  anterior  angle,  to  join 
with  the  lower  end  of  the  internal  angle.  To  this  ridge  the  liga» 
ment  ftretched  between  the  two  bones  of  the  leg  is  connefted. 

The  anterior  of  the  tw'o  planes  is  very  narrow  above,  w'here  the  ex- 
tenfor  longus  digitorum  and  exterifor  longus  pollicis  arife  from  it  i 
but  is  broader  below,  where  it  has  the  print  of  the  nonus  Vefalii. 
The  pofterior  plane  is  broad  and  hollow,  giving  origin  to  the  larger 
lhare  of  the  tibialis  pofticus.  The  internal  angle  of  this  bone  has  a 
tendinous  membrane  fixed  to  it,  from  which  fibres  of  the  flexor  digi¬ 
torum  longus  take  their  rife. 

The  pofterior  furface  of  the  fibula  is  the  plaineft  and  fmootheft, 
but  is  made  flat  above  by  the  folaeus,  and  is  hollowed  below  by  the 
flexor  pollicis  longus,  la  the  middle  of  this  furface  the  canal  for  the 
medullary  veflels  may  be  obferved  flanting  downwards. 

I  have  taken  particular  notice  of  the  entry  and  direftion  of  the  me¬ 
dullary  veflels  of  the  large  bones  of  the  extremities;  becaufe,  in  feve¬ 
ral  chirurgical  cafes,  a  furgeon,  who  is  unacquainted  with  this,  may 
do  mifehief  to  his  patient.  Thus,  for  example,  if  thefe  veflTels  are 
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opened  very  near  their  entry  into  the  bone,  or  while  they  are  in  the 
oblique  pafFage  through  it,  an  obftinate  haemorrhage  may  enfue:  for 
the  arteries  being  connetSfed  to  the  bony  palTage,  fiyptics,  and  other 
like  corrugators,  are  applied  in  vain  j  compreffmg  inltrnments  can¬ 
not  be  of  any  fervice,  and  ligatures  cannot  be  employed. 

There  appears  to  be  a  particular  defign  in  the  contrivance  of  thefe 
canals;  thofe  in  the  os  humeri,  tibia,  and  fibula,  running  obliquely 
downwards  from  their  external  entry;  whereas  in  the  radius,  ulna, 
and  os  femoris,  they  fbnt  upwards,  whereby  the  arteries  and  nerves^ 
which  are  fent  into  thefe  three  lafl  bones,  muff  fuftcr  a  confiderabie 
reflection  before  they  come  at  the  cancelli.  The  reafon  of  this  di- 
verfity  may  perhaps  be  that  the  arteries  which  are  fo  fmall  within  the 
bones  as  to  have  no  firong  contractile  propelling  force  in  their  coats, 
and  where  they  are  not  ailifled  by  the  aClion  of  any  moving  neigh¬ 
bouring  organ,  fhould  have,  at  leaf  in  theii  pafTage  through  the  bone, 
a  favourable  defeent  for  their  liquids  :  which,  it  is  evident,  they  have 
in  the  defeending  oblique  pafages  formed  for  them  in  the  firf  clafs 
of  bones,  to  wit,  the  os  humeri,  tibia,  and  fibula,  which  are  general¬ 
ly  depending;  and  they  alfo  moft  frequently  acquire  the  like  advan¬ 
tage  in  the  radius,  ulna,  and  os  femoris,  becaufe  the  hand,  in  the  mod 
natural  pofture,  is  higher  than  the  elbow  ;  and  when  we  fit  or  lie, 
the  lower  end  of  the  thigh-bone  comes  to  be  at  leaf!:  as  high  raifed  as 
the  upper.  In  handing  and  walking,  or  when  the  arms  are  moved, 
the  blood  muh  indeed  afeend  as  it  paffes  through  the  bones  of  the 
fore-arm  and  thigh  :  but  the  prefTure  of  the  mufcles,  then  in  aClion, 
on  the  veffels,  before  they  enter  the  bones,  is  fufficient  to  compen- 
fate  the  difadvantage  of  their  courfe.  This  reafoning  appears  ftronger 
by  obferving,  that  this  paffage  is  always  nearer  the  upper  than  the 
lower  ends  of  thefe  bones. 

The  lower  end  of  the  fibula  is  extended  into  a  fpongy  oblong  head, 
on  the  iniide  of  which  is  a  convex,  irregular,  and  oftentimes  a  fca- 
brous  furface,  that  is  received  by  the  external  hollow  of  the  tibia,  and 
fo  firmly  joined  to  it  by  a  very  thin  intermediate  cartilage  and  ftrong 
ligaments,  that  it  can  hardly  move.  Below  this,  the  fibula  is  Wretch¬ 
ed  out  into  a  coronoid  procefs,.that  is  fmooth,  covered  with  cartilage 
on  its  internal  fide,  and  is  there  contiguous  to  the  outfide  of  the 
firfi:  bone  of  the  foot,  the  aftragalus,  to  fecure  the  articulation.  This 
procefi,  named  malleolus  externus,  being  fituated  farther  back  than 
the  internal  malleolus,  and  in  an  oblique  direCfion,  obliges  us  natu¬ 
rally  to  turn  the  fore-part  of  the  foot  outwards.  At  thelower  inter¬ 
nal  part  of  this  procefs,  a  fpongy  cavity  for  mucilaginous  glands  may 
be  remarked ;  from  its  point  ligaments  are  extended  to  the  aftragalus, 
os  calcis,  and  os  naviculare,  bones  of  the  foot;  and  from  its  infide 
fiiort  ftrong  ones  go  out  to  the  aftragalus.  On  the  back-part  of  it  a 
finuofity  is  made  by  the  tendons  of  the  peronasi  mufcles.  When  the 
ligament  extended  over  thefe  tendons  from  the  one  fide  of  the  depref- 
fioo  to  the  other  is  broke,  too  much  ftretched,  or  made  weak  by  a 

fprain,  the  teirdons  frequently  ft  art  forwards  to  the  outfide  of  the 
fib  ula. 
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The  conjuns^^.ion  of  the  upper  end  of  the  fibula  with  the  tibia  is  by 
plain  furfaces  tippetJ  v/ith  cartilage,  and  at  its  lower  end  the  carti¬ 
lage  feems  to  glue  the  two  bones  together,  though  not  fo  firmly  in 
young  people,  but  that  the  motion  at  the  other  end  of  fuch  a  long  ra¬ 
dius  is  very  obfervable.  In  old  fubjedls  it  is  often  obferved  that  the 
two  bones  of  the  leg  grow  together  at  their  lower  ends. 

The  chief  ufe  of  this  bone  is  to  afford  origin  and  infertion  to 
mufcles  ;  the  diredlion  of  which  may  be  a  little  altered  on  proper  oc- 
cafions,  by  its  upper  part  fhuffling  backwards  and  forwards.  It  like- 
wife  affiifs  to  make  the  articulation  of  the  foot  more  fecure  and  firm. 

The  ends  of  the  tibia  and  fibula  being  larger  ihan  their  middle,  a 
fpace  is  here  left,  which  is  filled  up  with  fuch  another  ligament  as  I 
defcribed  extended  between  the  bones  of  the  fore-arm  ;  and  which  is 
alfo  difeontinued  at  its  upper  part,  where  the  tibialis  anticus  immedi¬ 
ately  adheres  to  the  folteus  and  tibialis  poflicus ;  but  every  where  elfe 
it  gives  origin  to  mufcular  fibres. 

Both  ends  of  this  bene  are  cartilaginous  in  a  ripe  child,  and  afiume 
the  form  of  appendices  before  they  are  united  to  its  body. 

The  rotula  is  the  fmall  flat  bone  fituated  at  the  fore-part  of  the 
joint  of  the  knee.  Its  fhape  refembles  the  common  figure  of  the 
heart  with  its  point  downwards.  The  anterior  convex  furface  of  the 
rotula  is  pierced  by  feveral  holes,  into  which  fibres  of  the  flrong  liga¬ 
ment  that  is  fpread  over  it  enter.  Behind,  its  furface  is  fmoorh,  co¬ 
vered  with  cartilage,  and  divided  by  a  middle  convex  ridge  into  two 
cavities,  of  which  the  external  is  largeft;  and  both  are  exa6lly  adap¬ 
ted  to  the  pulley  of  the  03  femoris,  on  which  they  are  placed  in  the 
mofi  ordinary  unflraining  pofiures  of  the  leg  ;  but  when  the  leg  is 
much  bent,  the  rotula  defeends  far  down  pn  the  condyles;  and  when 
the  leg  is  fully  extended,  the  rotula  rifes  higher,  in  its  upper  part, 
than  the  pulley  of  the  thigh-bone.  The  plain  fmooth  furface  is  fur- 
rounded  by  a  rough  prominent  edge,  to  which  the  capfular  ligament 
adheres.  The  point  of  the  bone  below  is  fcabrous,  where  the  flrong 
tendinous  ligament  from  the  tubercle  of  the  tibia  is  fixed.  The  up¬ 
per  horizontal  part  of  this  {x>ne  is  flatted  and  unequal,  where  the  ten¬ 
dons  of  the  exteefors  of  the  leg  are  inferted. 

The  fubflance  of  the  rotula  is  cellular,  with  very  thin  external 
firm  plates:  but  thefe  cells  are  fo  fmail,  and  fo  much  bone  is  em¬ 
ployed  in  their  formation,  that  hardly  any  bone  of  its  bulk  is  fo 
flrong,  Befides,  it  is.  covered  all  over  with  a  thick  ligament,  to  con- 
necl  its  fubflance,  and  is  moveable  to  one  fide  or  other;  confequent- 
ly  is  fufficiently  flrong  to  refifl  the  ordinary  atflions  of  the  large  muf¬ 
cles  that  are  inferted  into  it,  or  any  common  external  force  applied  to 
it ;  while  a  fixed  procefs,  fuch  as  the  olecranon,  would  have  been  in- 
fufiicient  to  bear  the  whole  weight  of  our  bodies,  which  frequently 
falls  on  it,  and  would  have  hindered  the  rotatory  motion  of  the  leg. 

Notwithftanding  thefe  precautions  to  preferve  this  bone  from  fuch 
injuries,  I  have  feen  a  tranfverfe  fracture  in  it,  when,  by  the  report 
of  the  patient,  and  tbofe  about  him,  and  by  the  want  of  fwelling,  dif- 
colouring,  or  other  mark  of  bruife  or  contufion,  it  was  plain  the  bone 
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was  broken  by  the  violent  ftraining  efFort  of  the  mufcles.  Though 
my  patient  recovered  the  ufe  of  the  joint  of  the  knee,  yet  I  think  It 
reafonable  to  believe,  that  this  fort  of  fra61:ure  is  ufually  attended  with 
difhculty  of  motion,  after  the  broken  parts  of  the  rotula  are  re- united  ; 
becaufe  the  callous  matter  probably  extends  itfelf  into  the  cavity  o(f 
the  joint,  where  it  either  grows  to  fome  of  the  parts,  or  makes  fuch 
an  inequality  on  the  furface  of  this  bone,  as  does  not  permit  it  to  per-* 
form  the  neceilary  motions  on  the  condyles  of  the  femur. 

At  the  ufual  time  of  birth,  the  rotula  is  entirely  cartilaginous,  and 
hardly  afTumes  a  bony  nature  fo  foon  as  moft  epiphyfes  do. 

Liet  us  now  examine  what  are  the  motions  of  the  joint  of  the  knee, 
and  how  performed.  The  two  principal  motions  are,  flexion  and 
extenflon.  In  the  former,  the  leg  may  be  brought  to  a  very  acute 
angle  with  the  thigh,  by  the  condyles  of  the  thigh-bones  being  round 
and  made  fmooth  far  backwards.  In  perforrrung  this,  the  rotula  is 
pulled  down  by  the  tibia. 

When  the  leg  is  to  be  extended,  the  rotula  is  drawn  upwards,  con*> 
fequentiy  the  tibia  forwards,  by  the  extenfor  rrmfcles,  which,  by 
means  of  the  protuberant  joint,  and  of  this  thick  bone  with  its  liga^ 
tnent,  have  in  efle(5l  the  chojrd,  with  which  they  a6t,  fixed  to  the  ti^ 
bia  at  a  confiderable  angle,  therefore  a6l  with  advantage;  but  are  re- 
ftrained  from  pulling  the  leg  farther  than  to  a  {freight  line  with  the 
thigh,  by  the  posterior  part  of  the  crofs  ligament,  that  the  body  might 
be  fupported  by  a  firm  perpendicular  column  :  for  at  this  time  the 
thigh  and  leg  are  as  little  moveable  in  a  rotatory  way,  or  to  either 
fide,  as  if  they  were  one  continued  bone.  But  when  the  joint  is 
fomewhat  bent,  the  rotula  is  not  tightly  braced,  and  the  pofterior  li¬ 
gament  is  relaxed  ;  this  bone  may  therefore  be  moved  a  little  to  either 
fide,  or  with  a  final  I  rota^on  in  the  fuperficial  cavities  of  the  tibia  ; 
which  is  performed  by  the  motion  of  the  external  cavity  backwards 
and  forwards,  the  internal  ferving  as  a  fort  of  axis. 

As  one  part  of  the  crofs  ligament  is  fituated  perpendicularly,  and 
the  poUerior  part  is  ifretched  obliquely  from  the  internal  condyle  of 
the  thigh  outwards,  that  pofterior  part  of  the  crofs  ligament  prevents 
the  leg  s  being  turned  at  all  inwards ;  but  it  could  not  hinder  it  frorsi 
turning  outwards  almoft  round,  was  not  that  motion  confined  by  the 
lateral  ligaments  of  this  joint,  which  cart  yield  little. 

This  rotation  of  the  leg  outwards  is  of  confiderable  advantage  to 
us  in  crofting  our  legs,  and  turning  our  feet  outwards,  on  feveral  ne- 
ceftary  occalions  ;  though  it  is  rjeceiTary  this  motion  Ihould  not  be 
very^Iarge,  to  prevent  frequent  luxations  here. 

hiie  thefe  motions  are  performing,  the  part  of  the  tibia  moving 
immediately  on  the  condyles,  is  only  fo  much  as  is  within  the  carti¬ 
laginous  rings,  which,  by  the  thicknefs  on  their  outfides,  make  the 
cavities  of  the  tibia  more  horizontal,  by  railing  their  external  fide 
where  the  furface  of  the  tibia  fiants  downwards  ;  by  this  means  the 
motions  of  this  jomt  are  more  equal  and  fteady  than  they  would  other- 
wjfe  have  been.  I  he  cartilages  being  capable  of  changing  their  fitu- 
aaon  a  littk^  arc  ftt  tor  dping  this  good  io  die  different  motions 
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and  poftures  of  the  memberj  and  al fo  contribute  to  make  the  motions 
larger  and  quicker. 

Luxations  feldom  happen  in  the  knee,  on  account  of  the  very  large 
furface  of  the  bones  forming  the  joint  of  itj  and  the  many  ftrong  li¬ 
gaments  connecting  them.  But  ihefe  very  ligaments,  the  aponeuroiis 
pafiing  over  this  joint,  the  quantity  of  fat  and  mucilaginous  glands 
iiecelTary  for  lubricating  it,  make  ii  more  fubjeCt  to  white-iwellings, 
dropfies,  and  fuch  other  cliforders,  than  any  ocher  joint  of  the  body. 

The  foot,  as  well  as  the  hand,  is  divided  into  three  parts,  viz.  tar- 
fus,  metatarfus,  and  toes;  in  the  defeription  of  which,  the  feveral 
furfaces  fhall  be  named,  according  to  their  natural  fituation,  viz.  the 
broad  of  the  foot  ihall  be  called  fuperior;  the  foie,  inferior  j  the  fide 
on  which  the  great  toe  is,  internal ;  that  where  the  little  toe  is,  externaL 

The  tarfus'confifls  of  feven  fpongy  bones,  viz.  the  aftragalus,  os 
calcis,  naviculare,  cuboides,  ciineiluime  externum,  cuneiforme  me¬ 
dium,  and  cuneiforme  internum. 

The  uppermoft  of  thefe  bones  is  the  aftragalus.  The  os  calcis  is 
below  the  aftragalus,  and  is  confiderably  prominent  backwards  beyond 
the  other  bones  to  form  the  heel. 

The  os  naviculare  is  in  the  middle  of  the  internal  fide  of  the  tarfus. 
The  os  cuboides  is  the  meft  externa!  of  the  row  of  four  bones  at  its 
fore-part.  The  os  cuneiforme  externum  is  placed  at  the  iniide  of  the 
cuboid.  The  cuneiforme  medium  is  between  the  external  and  inter¬ 
nal  cuneiform  bones,  and  the  internal  cuneiform  is  put  at  the  inter- 
nal  fide  of  the  foot. 

To  avoid  repetition,  let  it  be  obferved,  that  wherever  a  ridge  is 
mentioned,  without  a  particular  ufe  affigned,  a  ligament  is  underftood 
to  be  fixed  to  it ;  or  where  a  fpongy  rough  cavity,  depreffion,  or  folia 
is  remarkeds  without  naming  its  ufe,  a  ligament  is  inferted,  and  mu¬ 
cilaginous  glands  are  lodged  ;  for  fuch  will  occur  in  the  detail  of  each, 
of  thefe  bones. 

The  upper  part  of  the  aftragalus  is  formed  into  a  large  fmooth  headj, 
v/hich  is  nightly  hollow’’ed  in  the  middle,  and  therefore  refembles  a 
fuperhcial  pulley,  by  which  it  is  fitted  to  the  lower  end  of  the  tibia. 
The  internal  fide  of  this  head  is  flat  and  fmooth,  to  play  on  the  inter-^ 
nal  malleolus.  The  external  ftde  has  alfo  fuch  a  furface,  but  lartrer* 
for  its  articulation  with  the  external  malleolus.  Round  the  bafe  of  this 
head  there  is  a  rough  fofta;  and  immediately  before  the  head,  as  alfo  be* 
low  its  internal  fmooth  furface,  a  confiderable  rough  cavity  is  found. 

The  lower  furface  of  the  aftragalus  is  divided  by  an  irregular  deep 
rough  foffa,  which,  at  its  internal  end,  is  narrow,  but  gradually  wi* 
dens,  as  it  ftretches  obliquely  outw^ards  and  forwards. 

The  fmooth  furface  covered  with  cartilage,  behind  this  folTa,  is 
large,  oblong,  extended  in  the  fame  oblique  fituation  with  the  fofla, 
and  concave,  for  its  conjun^fion  with  the  os  calcis. 

The  back  part  of  the  edge  of  this  cavity  is  produced  into  two  fharp- 
pointed  rough  proceft’es,  between  which  is  a  depreffion  made  by  the 
tendon  of  the  flexor  pollicis  longus, 

The  lower  fufface  before  the  fofla  is  convex,  and  compofed  of  three 
'  diftincl 
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fmootb  planes.  The  long  one  behind,  and  the  exterior  or 
fliorteh,  are  articulated  with  the  heel-bone;  while  the  internal,  which 
is  the  moil:  convex  of  the  three,  reils  and  moves  upon  a  cartiiaginous 
ligament,  which  is  continued  from, the  calcaiieum  to  the  os  fcaphoides. 
"W^ithout  this  jigament,  the  aftragalus  could  not  be  fultained,  but 
would  be  prelTed  out  oi  its  place  by  the  great  weight  it  fupports,  and 
the  other  bones  of  the  tarius  would  be  feparated. 

The  fore  part  of  this  bone  is  formed  into  a  convex,  oblong,  fmooth 
ttead,  called  by  forne,  its  procefs,  which  js  received  by  the  os  navicu- 
lare.  Round  the  root  of  this  head,  cfpecially  on  the  upper  furface, 
a  rough  foffa  may  be  obferved. 

The  aRragalus  is  articulated  above  to  the  tibia  and  fibula,  which 
together  form  one  cavity.  Though  in  this  articulation  the  bones  have 
prominences  and  cavities  fo  Imall,  as  might  allow  motions  in  all  di- 
re£fions ,  yet  the  fledlion  and  extenfion  are  the  moft  confiderable,  the 
OLher  motions  being  confined  by  the  malleoli,  and  bv  the  ffrong  liga- 
Hients  which  go  out  from  the  points  of  thefe  procefTes  to  the  adraga- 
lus  and  os  caicis.  When  the  foot  is  bended;  fo  far  as  it  is  generally 
when  w'C  (land,  no  lateral  or  rotatory  motion  is  allowed  in  this  ioint, 
for  then  the  head  of  the  adragalus  is  funk  deep  between  the  malleoli,, 
and  the  ligairients  are  tenfe  ;  but  when  the  foot  is  extended,  the  affra- 
gains  can  move  a,  little  to  either  fide,  and  with  a  fmall  rotation.  By 
this  means  the  foot  is  firm,  when  the  weight  of  the  body  is  to  be  fup- 
ported  on  it;  and  when  afoot  is  raifed,  we  are  at  liberty  to  dired  it 
more  exadly  to  the  place  we  intend  next  to  flep  upon.  The  aitra'^a- 
lus  is  joined  below  to  the  os  caicis.  ^ 

A  coiifioerable  fliare  of  this  bone  is  offified  in  a  new-born  infant. 

The  calcaneum  is  the  largeft  bone  of  the  feven.  Behind,  it  is 
formed  into  a  large  knob,  ufoally  called  the  heel;  the  furface  of 
.which  is  rough  behind,  where  the  tendo  achiliis  is  inferred  into  it| 
and  above,  it  is  hollow  and  fpongy.  Farther  forwards,  dn.  the  upper 
furface  of  the  calcaneum,  there  is  an  irregular  oblong  fmooth  con¬ 
vexity,  adapted  to  the  concavity  at  the  back  part  of  the  aftragalus  ; 
Slid  beyond  this  a  narrow  fofla  is  found,  which  divides  it  from  two 
imall  concave  fmooth  lurfaces,  that  are  joined  to  the  fore-part  of  the 
aflragalus.  Behind  jhe  pofierior  of  thefe  fmooth  furfaces,  which  is 
the  largeff,  a  imall  tinuolity  is  made  by  the  tendon  of  the  flexor  digi- 
torum  longus  ;  at  the  fore-part  of  which  a  fmall  rough  protuberance 
appears,  that  gives  rife  to  the  mufculus  extenfor  digitorum  brevis. 

The  external  fide  of  this  bone  is  flat,  with  a  fuperficial  fofla  run¬ 
ning  horizontally,  in  which  the  tendon  of  the  mufculus  peronaeus 
longus  is  lodged. 

The  interna]  fide  of  the  heel-bone  is  hollowed,  for  lodging  the 
origin  of  the  mafia  cornea  Jac.  Sylvii,  and  for  the  fafe  pafiage  of  ten¬ 
dons,  nerves,  and  arteries. 

^  Under  the  fide  of  the  internal  fmooth  concavity,  a  particular  groove 
is  made  by  the  tendon  of  the  flexor  pollicis  longus ;  and  from  the 
thin  protuberance  on  this  internal  fide,  the  cartilaginous  ligament  that 
fupports  the  ^flragalus^j  goes  out  to  the  os  naviculare  j  on  which  liga- 
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ment,  and  on  the  edge  of  this  bone  to  which  it  is  fixed,  the  groove 
is  formed  for  the  tendon  of  the  flexor  digitorum  profundus. 

The  lower  furface  of  this  bone  is  preffed  flat  at  the  back  part,  by 
the  weight  of  the  body  ;  and  immediately  before  this  plane  there  are 
two  tubercles,  from  the  internal  of  which  the  mufculus  abdiibfor  pol- 
licis,  flexor  digitorum  fublimis,  as  alfo  part  of  the  aponeurofs  plan- 
taris,  and  of  the  abdubfor  minimi  digiti,  have  their  origin  ;  and  the 
other  part  of  the  abdudfor  minimi  digiti,  and  aponeurofs  plantaris,. 
rifes  from  the  external. 

Before  thefe  protuberances  this  bone  is  concave,  for  lodging  the 
flexor  mufcles ;  and  at  its  fore  part  we  may  obferve  a  rough  depreflion,' 
from  which,  and  a  tubercle  behind  it,  the  ligament  goes  out  that  pre¬ 
vents  this  bone  from  being  feparated  from  the  os  cuboides. 

The  fore-part  of  the  os  calcis  is  formed  into  an  oblong  pulley-like 
fmooth  furface,  which  is  circular  at  its  upper  external  end,  but  is 
pointed  below.  This  fmooth  furface  is  fitted  to  the  os  cuboides. 

Though  the  furfaces  by  which  the  afragalus  and  os  calcis  are  arti¬ 
culated,  feem  properly  adapted  for  motion  ;  yet  the  very  ftrong  liga¬ 
ments  by  which  thefe  bones  are  .connedfed,  prevent  it,  and  render 
the  os  calcis,  this  principal  part  of  our  bafe,  which  refts  on  the  ground, 
Arm. 

(jreat  part  of  the  heel-bone  is  oflified  at  the  ordinary  time  of  birth, 
and  the  large  knob  appears  afterwards  in  form  of  an  epiphyfe. 

The  os  naviculare  is  fomewhat  circular.  It  is  formed  into  an  oo¬ 
long  concavity  behind,  for  receiving  the  anterior  head  of  the  aftraga- 
lus.  On  the  upper  furface  there  is  a  rough  foiTa.  Below,  the  os  na¬ 
viculare  is  very  unequal  and  rough,  but  hoi  low  .for  the  fafety  of  the 
mufcles.  On  its  infde  rifes  out  a  large  knob,  from  which  the  ab- 
dudfor  pollicis  takes  in  part  its  origin,  the  tendon  of  the  tibialis  pofti- 
cus  is  inferred  into  it,  and  to  it  two  remarkable  ligaments  are  fixed  ; 
the  firf  is  the  ftrong  one,  already  mentioned,  which  fupports  the  af- 
tragalus  ,  the  fecond  is  ftretched  from  this  bone  obliquely  crofs  the 
foot,  to  the  metatarfal  bones  of  the  middle  toe,  and  of  the  toe  next 
to  the  little  one. 

On  the  outfide  of  the  os  naviculare  there  is  a  femicircular  fmooth 
furface,  where  it  is  joined  to  the  os  cuboides.  The  fore-part  of  this 
bone  is  all  covered  with  cartilage,  and  is  divided  into  three  fmooth 
planes,  fitted  to  the  three  ofla  cuneiformia. 

The  os  naviculare  and  aftragalus  are  joined  as  a  ball  and  a  focket, 
and  the  naviculare  moves  in  all  diredlions  in  turning  the  toes  inwards, 
or  in  raifing  or  deprefling  either  fide  of  the  foot,  though  the  motions 
are  confiderably  ftrained  by  the  ligaments  which  connect  this  to  the 
,  other  bones  of  the  tarfus. 

A  weaknefs  of  thefe  ligaments  frequently  caufes  an  unnatural  turn 
of  the  fore-part  of  the  foot  inwards. 

The  os  naviculare  is  entirely  cartilaginous  in  a  new-born  infant. 

The  os  cuboides  is  a  very  irregular  cube.  Behind  it  is  formed  in¬ 
to  an  ablong  unequal  concavity,  fuited  to  the  fore-patt  of  the  os  cal¬ 
cis.  On  its  internal  fide,  there  is  a  fmall  femicircular  fmooth  cavity, 
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to  Join  the  os  naviciilare.  Immediately  before  which,  ati  oblong  fnicfotli 
plane  is  made, by  the  os  cuneiforme  externum.  Below  this  the  bone 
is  hollow  and  rough.  On  the  interna]  fide  of  the  lower  furface  a 
round  protuberance  and  tofia  are  to  be  feen^  where  the  mulculus  ad-* 
du«5for  pollicis  has  its  origin. 

On  the  external  fide  of  the  fame  furface,  there  is  a  round  knob, 
cof'cred  with  cartilage;  iinmediataly  before  which,  a  fmooth  foffa 
may  be  feen,  in  which  the  tendon  of  the  pcronaeus  primus  runs 
obliquely  crofs  the  toot ;  and  on  the  knob,  the  thin  flat  cartilage  pro¬ 
per  to  this  mufcle  plays;  inOead  of  which  a  bone  is  fometimes  found  ; 
more  externally  than  the  knob,  a  rough  hollow  is  made,  for  the  ftrong 
ligaments  ilretched  betwixt  this  bone  and  the  os  calcis.  Before,  the 
furface  of  the  os  cuboides  is  flat,  fmooth,  and  fiightly  divided  into  two 
planes,  for  fuftaining  the  os  metatarfi  of  the  littie  toe,  and  of  the  toe 
next  to  it. 

'I  he  form  of  the  back  part  of  the  os  cuboides,  and  the  ligaments 
connedfing  the  joint  there  with  the  os  calcis,  both  concur  in  per^ 
mitting  little  motion  in  this  part. 

The  offilication  of  this  bone  is  hardly  begun  at  the  birth. 

"i  he  os  cuneiforme  externum,  is  much  of  the  fhape  of  a  wedge, 
being  broad  and  flat  above,  wdth  long  fides  running  obliquely  down¬ 
wards,  and  terminating  in  a  fharp  edge.  The  upper  furface  of  this 
bone  is  an  oblong  fquare.  The  one  behind  is  nearly  a  triangle,  but 
not  compleat  at  the  inferior  angle,  and  is  joined  to  the  os  navicuiare. 
The  external  fide  is  an  oblong  fquare  divided  as  it  were  by  a  diago¬ 
nal;  the  upper  half  of  it  is  fmooth,  for  its  conjun6fion  with  the  os 
cuboides  ;  the  other  is  a  fcabrous  hollow,  and  in  its  luperior  anterior 
angle  a  fniali  fmooth  impreffiorfis  made  by  the  os  metatarfi  of  the  toe 
next  to  the  little  one.  The  internal  fide  of  this  bone  is  alfo  quadran- 
s^ular;  with  the  fore-part  of  its  edge  made  flat  and  fmooth  by  the  os 
metatarfi  of  the  toe  next  to  the  great  one,  and  the  back-part  is  alfo  flat 
and  fmooth  where  the  os  cuneiforme  medium  is  contiguous  to  it* 
The  fore-part  of  this  bone  is  an  oblong  triangle,  for  fuftaining  the  os 
metatarfi  of  the  middle  toe. 

The  os  cuneiforme  medium,  or  minimiim,  is  more  exactly  the 
fhape  of  a  wedge  than  the  former.  Its  upper  part  is  fquare ;  its  in¬ 
ternal  fide  has  a  flat  fmooth  furface  above  and  behind,  for  its  conjunc¬ 
tion  with  the  following  bone  ;  with  a  fmall  tough  foffa  below  j  and  a 
confiderable  part  of  it  is  rough  and  hollow. 

The  external  fide  is  fmooth  and  a  little  hollowed,  where  it  is  con¬ 
tiguous  to  the  iaft  defcribed  bone.  Behind,  this  bone  is  triangular, 
where  it  is  articulated  with  the  os  navicuiare;  and  it  is  alfo  triangu¬ 
lar  at  its  fore-part,  where  it  is  contiguous  to  the  os  metatarfi  of  the 
toe  next  to  the  great  one. 

The  os  cuneiforme  maximum  or  Internum,  difFers  from  the  two 
former  in  its  fituation,  which  is  more  oblique  than  theirs.  Befides,  its 
broad  thick  part  is  placed  below,  and  the  fmall  thin  point  is  above 
and  outwards  ;  while  its  under  broad  furface  is  concave,  for  allowing 
9  fate  pafTage  to  the  flexors  of  the  great  toe.  The  furface  of  this  os- 
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cuneiforme  behind,  where  it  is  joined  to  the  os  navfcularc,  is  hollow, 
fmooth,  and  of  a  circular  figure  below,  but  pointed  above.  The  ex¬ 
ternal  fide,  confiffs  of  two  fniootli  and  flat  furfaces,  whole  direction  h 
nearly  a,t  right  angles  with  each  other.  With  the  poflerior,  that  runs 
obliquely  from  below  forv/ards  and  upwards,  the  os  cuneiforme  mini¬ 
mum  is  joined;  and  with  the  anterior,  whofe  dire(5fion  is  longitudi¬ 
nal,  the  os  metatarli  of  the  toe  next  to  the  great  one  is  connedted. 
The  forc'part  of  this  bone  is  femilunar,  but  flat  and  fmooth,  for  fuf- 
taining  the  os  metatarfi  of  the  great  toe.  The  internal  lide  is  fcab- 
rous,  with  two  remarkable  tubercles  below,  from  which  the  mufeu- 
lus  abdudlor  poilicis  rifes,  and  the  tibialis  anticus  is  inferted  into  its 
upper  part.  , 

The  three  cuneiform  bones  are  all  fo  fectired  by  ligaments,  that 
very  liule  motion  is  allowed  in  any  of  them,  atfd  they  are  cartilagi¬ 
nous  in  a  foetus  in  nine  months. 

Thefe  feven  bones  of  the  tarfus,  when  joined,  are  convex  abovCi 
and  leave  a  concavity  below,  for  lafely  lodging  the  feveral  mufeies, 
tendons,  veflels,  and  nerves  that  lie  in  the  foie  of  the  foot. 

In  the  recent  fubjedf,  their  upper  and  lower  furfaces  are  covered 
with  ftrong  ligaments  which  firmly  adhere  to  them,  and  all  the  bones 
are  fo  tightly  connected  by  thefe  and  the  other  ligaments,  which  are 
fixed  to  the  rough  ridges  and  fofl'ae,  that,  notwithftanding  the  many 
furfaces  covered  with  cartilages,  fome  of  which  are  of  the  form  of  the 
very  moveable  articulations,  no  more  motion  is  here  allowed,  than  on¬ 
ly  to  prevent  too  great  a  fhock  of  the  fabric  of  the  body  in  walking, 
leaping,  See,  by  falling  on  too  folid  a  bafe  ;  which,  if  it  was  one  con¬ 
tinued  bone,  would  alfo  be  much  more  liable  to  be  broken:  and,  in 
order  to  make  our  foot  accommodate  itfelf  to  the  furface  we  tread  on, 
by  becoming  more  or  lefs  hollow,  or  by  faifing  or  deprefling  either 
[  fide  of  it, 

j  "  Sprains  Gccafion  here,  as  well  as  in  the  wrift,  great  pain  and  obflinate 
tumours,  which  frequently  caufe  carious  bones. 

The  metatarfiis  is  compofed  of  five  bones,  which  agree  in  their  ge¬ 
neral  chara<Sfers  with  the  metacarpal  bones  ;  but  may  be  diftinguifhed 
from  them  by  the  following  marks ;  i.  They  are  longer,  thicker,  and 
I  flronger,  2.  Their  anterior  round  ends  are  not  fo  broad,  and  are 
fmaller  in  proportion  to  their  bafes.  3.  Their  bodies  are  (harper 
above  and  flatter  on  the  fides,  with  their  inferior  ridge  inclined  more 
to  the  outfide.  4.  The  tubercles  at  the  lower  parts  of  the  round 
head  are  larger. 

The  firft  or  internal  metatarfal  bpne  is  eafily  diftinguilhed  from  the 
^  reft  by  its  thicknefs. 

\  That  next  to  it  is  the  longeft,  and  with  its  (harp  edge  almoft:  per- 
I  pendicular.  The  others  are  fhorter  and  more  oblique,  as  their  fitua- 
tion  is  more  external. 

The  cs  metatarfi  poilicis  is  by  much  the  thickeft  and  ftrongeft,  as 

[having  much  the  greateft  weight  to  fuftain.  Its  bafe  is  oblong,  irre¬ 
gularly  concave,  and  of  a  femilunar  figure  to  be  adapted  to  the  os  cu¬ 
neiforme  maximum. 
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The  inferior  edge  of  this  bafe  is  a  little  prominent  and  roogh5 
v/here  the  tendon  of  the  peron^eus  primus  miifcle  is  inferred.  On  it 
outfide  an  oblique  circular  depreffion  is  made  by  the  fecond  metatar- 
fa.1  bone.  Its  round  head  has  generally  on  its  fore-part  a  middle  ridge, 
and  two  oblong  cavities,  for  the  offa  fefaoioidea  ;  and  on  the  extsi- 
na1  fide  a  depreffion  is  made  by  the  following  bone. 

The  os  metaiarfi  of  the  fecond  toe,  is  the  longefi:  of  the  five,  with 
a  triansnlar  bafe  fupported  by  the  os  cuneiforme  medium  and  the  ex¬ 
terna!  fide  produced  into  a  procefs ;  the  end  of  which  is  an  oblique 
fmooth  plane,  joined  to  the  os  cuneiforme  externum. 

Near  the  internal  edge  of  the  bafe,  this  bone  has  two  fmall  depref- 
fionsj  made  by  the  os  cuneiforme  maximum,  between  which  is  a  rough 

davity.  .  . 

Farther  forwards  we  may  obferve  a  fmooth  protuberance,  joined  to 

the  foregoing  bone.  On  the  outude  of  the  bafe  are  two  oblong 
fmooth  furfaces,  for  its  articulation  with  the  following  hone ;  the  fu- 
perior  fmooth  furface  being  extended  longitudinally,  and  the  inferior 
perpendicularly;  between  which  there  is  a  rough  foffa. 

The  os  metatarfi  of  the  middle  toe,  is  the  fecond  in  length.  Its 
bafe,  fupported  by  the  os  cuneiforme  externum,  is  triangular,  but 
flanting  outwards,  where  it  ends  in  a  fnarp-pointed  little  procefs,  and 

the  angle  below  is  not  completed. 

The  internal  fide  of  this  bafe  is  adapted  to  the  preceding  bone ; 
and  the  external  fide  has  alfo  two  fmooth  furfaces  covered  with  carti¬ 
lage,  but  of  a  different  figure ;  for  the  upper  one  is  convave,  and, 
being  round  behind,  turns  fmaller  as  it  advances  forwards ;  and  the 
lower  fufface  is  fmall,  fmooth,  convex,  and  very  near  the  edge  of  the 

The  os  metatarfi  of  the  fourth  toe,  is  almoff  as  long  as  the  former, 
with  a  triangular  fianting  bafe  joined  to  the  os  cuboides,  and  made 
round  at  its  external  angle,  having  one  hollov/ fmooth  furface  on  the 
outfide,  where  it  is  prefl'ed  upon  by  the  following  bone,  and  two  on 
the  internal  fide,  correfponding  to  the  former  bone;  behind  wffiich  is 
a  long  narrow  furface, impreffed  by  the  os  cuneiforme  e'Xternum. 

The  os  metatarfi  of  the  little  toe,  is  the  fhorteff,  fituated  wdth  its 
twm  flat  fides  above  and  below^  and  with  the  ridges  laterally.  The 
bafe  of  it,  part  of  which  refls  on  the  os  cuboides,  is  very  large,  tube¬ 
rous,  and  produced  into  a  long-pointed  procefs  externally,  where  part 
of  the  abdudor,  minimi  digiti  is  fixed;  and  into  its  upper  part  the 
peronsus  fecundus  is  inferted.  Its  infide  has  a  flat  conoidal  furface, 
where  it  is  contiguous  to  the  preceding  bone. 

When  we  ftand,  the  fore-ends  of  thefe  metatarfal  bones,  and  the  os 
calcis,  are  our  only  fupporters ;  it  is  therefore  neceffary  they  fnould 
be  ftrong,  and  fliould  have  a  confined  motion. 

The  bones  of  the  toes  refemble  thofe  of  the  thumb  and  fingers ; 
particularly  the  two  of  the  great  toe  are  formed  exaddlv  as  the  two 
laO;  of  the  thumb;  only  their  pofition,  in  refped;  of  the  other  toes,  is 
not  oblique  ;  and  they  are  proportionally  much  ftronger,  becaule  they 

are  fubjected  to  a  greater  force  :  they  fuflain  the  force  with  which  our 

bodies 
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bodies  are  pufhed  forward  by  the  foot  behind  at  every  flep  we  make; 
and  on  them  principally  the  weight  of  the  body  is  fupported,  when 
we  are  raifed  on  our  tiptoes. 

The  three  bones  in  each  of  the  other  four  toes,  when  compared  to 
thofe  of  the  fino;ers,  differ  from  them  in  thefe  particulars.  I'hey  are 
lefs,  and  fmailer  in  proportion  to  their  lengths.  Their  bales  are  much 
l<|rger  than  their  anterior  ends:  their  bodies  are  narrower  above  and 
below,  and  flatter  on  the  Tides.  The  firft  phalanx  is  proportionally 
much  longer  than  the  bones  of  the  fecond  and  third,  which  are  very 
fhort. 

.  Of  the  four,  the  toe  next  to  the  great  one,  has  the  largefl:  bones  in 
all  dinienflons,  and  more  externally  the  toes  are  lefs.  7'he  little  toe, 
and  olten  that  next  to  it,  have  the  fecond  and  third  bones  intimately 
united  into  one  ;  which  may  perhaps  be  owiiig  to  their  little  motion, 
and  the  great  preflure  they  are  fubjeefted  to. 

The  toes  are  very  ufeful  to  us  in  walking;  for,  when  the  foie  is 
raifed,  they  bring  our  body,  with  its  center  of  gravity,  perpendicular 
to  the  advanced  toet. 

The  bones  of  the  metatarfus  and  toes,  are  in  the  fame  condition  in 
children  as  tho'fe  of  the  metacarpus  and  fingers. 

The  bones  now  remaining  to  complete  the  defeription  of  the  (ke- 
ieton,  are  the  fmall  ones,  found  at  the  joints  of  the  Angers  and  toes, 
and  in  fome  other  parts,  called  offa  fefamoidea,  which  are  of  various 
Agures  and  Azes,  though  they  are  generally  faid  to  refemble  the  feed 
of  the  fefamum.  They  feem  to  me  nothing  elfe  than  the  ligaments 
of  the  articulations  or  the  Arm  tendons  of  flrong  mufcles,  or  both, 
bee  :ome  bony,  by  the  compreflion  which  they  fufler. 

Thus  the  fefamoid  bones  at  the  beginning  of  the  gaflrocnemii 
mufcles,  are  evidently  compofed  of  the  tendinous  Abres  only.  1  hefe, 
at  the  Arfl:  joint  of  the  great  toe,  are  as  plainly  the  fame  continued 
fubflance  with  the  ligaments  and  the  tendons  of  the  addudfor,  flexor, 
brevis,  and  abduedor.  That  which  is  fometimes  double  at  the  fecond 
joint  of  that  toe,  is  part  of  the  capfuiar  ligament;  and  if  we  enume¬ 
rate  the  other  fefamoid  bones  that  are  at, any  time  found,  we  m'ay 
obferve  all  of  them  formed  in  this  manner.’  I'heir  number,  figure, 
Atuation,  and  magnitude,  are  too  uncertain  to  infifl:  on  the  differences 
of  each  ;  and  therefore  I  (hall  only  in  general  remark, 

1.  7"hat  where-ever  the  tendons  and  ligaments  are  firmefl,  the  ac¬ 
tions  of  the  mufcles  flrongeft,  and  the  comprellion  greateft,  there  fuch 
bones  are  moft  ufually  found. 

2.  That,  cseteris  paribus,  the  older  the  fubjedf  is  in  which  they  are 
fought,  their  num.ber  is  greater,  and  their  fize  larger. 

3.  The  more  labour  any  perfon  is  accuflorued  to,  he  has,  caeteris 
paribus,  the  mofl:  nurrierous  and  largefl:  offa  fefamoidea. 

Eut  as  the  two  at  the  firft  joint  of  the  great  Toe  are  much  larger 
than  any  other,  are  early  formed,  and  are  feldom  wanting  in  an  adult, 
we  may  reafonably  judge,  that  befides  the  more  forcible  caufe  of  their 
formation,  there  fhould  alfo  be  fome  particular  advantage  ncceff^y  at 

*■^82  this 
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this  place,  rather  than  elfewhere,  which  may  poffibly  be,  to  allow  the 
flexor  mufcles  to  fend  their  tendons  along  this  joint,  fecure  from  com- 
preffion  in  the  hollow  between  the  two  oblong  fefamoid  bones;  while 
by  removing  thefe  tendons  from  the  center  of  motion,  and  giving 
them  the  advantage  of  an  angle  at  theii  infertion,  the  force  of  the 
mufcles  is  increafed,  and  therefore  the  great  fuperincumbent  v/eight 
of  our  body  in  progreffion  is  raifed  with  greater  eafe. 

Of  the  Marks  of  the  Female  Skeleton, 

I  think  it  necelTary  to  fubjoin  the  difiingulfhing  marks  of  the  male 
and  female  ficeletons,  and  have  cbofen  to  illuftrate  them  principally  in 
the  latter;  becaufe  women  having  a  more  delicate  conftitutron,  and 
affording  lodging  and  noiiriiliment  to  their  tender  fc^tufes,  til!  they 
have  fufficient  ftrength  and  hrmnefs  to  bear  the  injuries  of  the  atmo^ 
fphere,  and  contact  of  other  more  foiid  fubftanccs,  their  bones  are 
frequently  incomplete,  and  in  fome  parts  of  the  body  always  of  a 
make  different  from  thofe  of  the  robuft  male ;  which  agree  to  the 
defeription  already  given,  unlefs  where  the  proper  fpecialities  of  the 
female  were  particularly  remarked  ;  wffdch  could  not  be  done  in  all 
places  where  they  occur,  without  perplexing  the  reader. 

The  caufes  of  the  following  lpecialitie$  of  the  female  bones  may  be 
S'eduCed  to  thefe  three:  i.  A  weak  lax  conftitution.  a.  A  fedentary 
nnadbive  life,  increafing  that  conilitution.  3.  A  proper  frame  for  bc” 
jng  mothers. 

The  bones  of  women  ip  proportion  to  their  length,  are  fmaller  than 
thofe  of  men;  becaufe  the  force  of  their  mufcles  is  not  fo  great,  nor 
is  fuch  ifrong  external  force  applied  to  them  to  prevent  their  Ifretching 
out  in  length. 

The  dspreihons,  ridges,  fcabrous  furfaces,  and  other  inequalities 
made  by  the  mufcles,  are  not  fo  confpicuous  in  them;  their  mufcles  be¬ 
ing  neither  fo  thick  nor  ftrong,  nor  fo  much  employed,  to  make  fuch 
ffrong  prints  on  their  bones. 

Their  os  frontis  is  more  frequently  divided  by  a  continuation  of  the 
fagitt^r  future,  which  depends  on  the  firft  and  fecond  general  caufes 
ailigned  above,  for  the  fpecialities  in  their  bones. 

Their  clavicles  are  lefs  crooked,  becaufe  their  arras  have  been  lefs 
forcibly  pulled  forwards,  which,  in  our  European  women,  efpecialiy 
thofe  of  diftindlion,  is  more  hindered  by  their  garb. 

Their  ffernum  is  more  raifed  by  long  cartilages  below,  that  the  tho¬ 
rax  might  be  there  widened  in  fome  proportion  to  w^’hat  it  is  iliortened 
by  the  preffure  upon  the  diaphragm,  when  they  are  with  child. 

The  defedf  of  bone,  qr  the  hole  in  the  middle  of  the  ffernum,  is 
more  frequently  found  in  them,  to  allow,  as  fome  imagine,  the  paf- 
fage  of  the  mammary  veffels;  but^  in  my  opinion,  this  is  owing  to  a 
lax  conilitution,  by  which  the  offification  is  not  fo  foon  compleated 

m  men,  where  the  action  of  the  foHds  is  vigorous,  and  the  circu-r 
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latlon  of  the  fluids  is  brifk ;  for  a  much  fmaller  hole  might  have  an- 
fwered  this  purpofe  5  and  the  branches  of  the  internal  mammary  vef- 
fels  which  are  fent  to  the  external  parts  of  the  thorax,  do  not  pafs 
here,  but  between  the  cartilages  of  the  ribs,  before  thefe  are  joined  to 
the  fternum. 

The  cartilago  xiphoides  is  more  frequently  bifurcated  in  women 
than  men,  for  the  reafon  afligned  in  the  preceding  paragraph,  viz.  a 
lefs  forcible  power  of  oflitication. 

The  fuperior  cartilages  of  the  ribs  fooner  offify,  to  fupport  the 
weight  of  the  mammae. 

The  middle  cartilages  are  flatter  and  broader,  by  the  weight  of  the 
breafts. 

The  inferior  cartilages  are  longer,  for  enlarging  the  cheft. 

Weak  women,  ;who  have  borne  many  children  when  young,  often 
have  the  vertebrae  of  their  back  bended  forwards,  and  their  ffer'num 
depreiTed,  or  become  round- fhouldered  and  flat  breafted  (a)  by  the 
prefTure  and  weight  of  the  impregnated  uterus,  and  by  the  Itrong  ac¬ 
tion  of  the  abdominal  mufcles. 

The  os  facrum  is  broader  and  turned  much  more  backwards,  for 
enlarging  the  pelvis. 

The  os  codeygis  is  more  moveable,  and  much  lefs  bended  forwards, 
to  facilitate  the  birth. 

The  oiTa  ilium  are  more  hollow,  and  more  refledted  outwards,  and 
confequently  further  removed  from  each  other,  in  order  to  widen  the 
lower  part  of  their  abdomen,  and  for  the  better  fupport  of  the  im¬ 
pregnated  uterus. 

The  ridge  on  the  upper  part  of  the  os  pubis  is  larger  in  women  that 
have  borne  children,  being  extended  by  the  ffrong  action  of  the  muf- 
culi  redti  abdominis.  - 

The  cartilage  between  the  two  offa  pubis,  efpecially  in  women  who 
have  borne  children,  is  thicker  than  in  men,  by  which  the  pelvis  is 
more  capacious  in  females. 

The  conjoined  furfaces  of  the  oflTa  pubis,  and  of  the  ofTa  innomi- 
nata  and  facrum,  are  lefs;  the  angle  under  the  fymphyfis  of  the  ofla 
pubis,  is  much  larger,  and  the  arches  formed  below  and  behind  by 
the  ofla  ilium  and  ifehium,  are  wider,  which,  with  the  ftraighter  os 
facrum,  and  more  diftant  tubera  ifehii,  leave  a  larger  paflage  for  the 
exclufion  of  the  child  in  birth. 

The  great  tuberofity  of  the  oflTa  ifehium  is  flatter  in  women  than  in 
men,  becaufe  it  is  more  prelTed  upon  in  the  fedentary  life,  which  fe¬ 
males  are  generally  accuftomed  to. 

The  pelvis  of  w'omen  being  wider,  the  articulations  of  their  thigh¬ 
bones  muft  be  farther  removed  from  each  other,  and  therefore  a  larger 
fpace  is  left  for  the  procreation  and  birth  of  children  ;  which  dif- 
tance  of  the  thighs  may  be  one  reafon  why  women  in  running  gene¬ 
rally  fhuffle  more  from  one  fide  to  the  other  than  men,  to  preferve 

(a)  Chefddeu’s  Anatomy,  book  i.  chap,  3.  * 

(^)  Albin.  De  ollib.  feil.  339. 

the 


1 


^34 


Anatomical  LeSlures, 


the  center  ef  gravity  of  their  bodies  from  falling  too  far  to  a  fide  of 
the  joint  of  the  thigh  that^ fupports  them  when  the  other  is  raifedj 
which  would  endanger  their  falling. 


ne  ANATOMY  of  the  HCMAN  NERVES. 

1.  The  numerous  turns  made  by  the  carotid  and  vertebral  arteries 
before  they  pafs  through  the  dura  mater,  thefe  arteries  having  neither 
fwelling  mufcles  nor  prefliire  of  the  atmofphere  to  the  courfe  of 
the  blood  in  them  after  they  enter  the  flcull,  and  their  divifion  into  in¬ 
numerable  communicating  branches  in  the  pia  mater,  and  its  pro- 
celTes,  fhew,  that  the  liquors  muft  move  more  flowiy  and  equally  in 
them,  than  in  moft  other  parts  of  the  body. 

2.  By  the  aid  of  injections  and  microfeopes,  the  very  minute 
branches  of  thefe  velTels  are  difcovered  to  go  from  the  pia  mater  into 
the  cortex,  cineritious,  or  ailiy-coioured  part  of  the  cerebrum,  cere¬ 
bellum,  and  fpinal  marrow  j  whereas  we  can  only  fee  longitudinal 
vefiels,  without  numerous  ramifications  or  reticular  plexufes,  in  the 
white  medullary  fubfiance  of  thefe  parts. 

3*  The  continuity  of  the  cortex  with  the  medulla  of  the  encepha¬ 
lon  and  fpinal  marrow  is  difcernible  with  the  naked  eye,  and  is  more 
diftindf] y  feen  with  the  affifiiance  of  a  microfeope, 

4.  In  difledfiiiig  the  brain  and  cerebellunij  we  obferve  the  fmail  be¬ 
ginnings  of  the  medulla  proceeding  from  the  cortex,  and  trace  its  gra¬ 
dual  increafe  by  the  addition  of  more  fuch  white  lubftance  coming 
from  the  cortex. 

5.  Both  thefe  fubilances  are  very  fucculentj  for  being  expofed  to 
the  air  to  dry,  they  lofe  more  of  their  weight  than  moft  other  parts 
of  the  body  do. 

6.  In  feveral  places  we  may  obferve  the  medulla  to  be  compofed  of 
fibres  laid  at  each  other’s  fides. 

y.  The  medullary  fubftance  is  employed  in  forming  the  white 
fibrous  cords,  which  have  now  the  name  of  nerves  appropriated  to 
them.  Within  the  f^uli  we  perceive  the  nerves  to  be  the  medullary 
fubftAice  continued  ;  and  the  fpinal  marrow  is  all  employed  in  form¬ 
ing  nerves, 

8.  The  common  received  opinion  concerning  the  rife  of  the  nerves, 
founded  on  a  fuperficial  infpe£lion  of  thole  parts,  is,  that  the  nerves 
are  propagated  from  that  fide  of  the  encephalon,  at  which  they  go 
out  of  the  fkull.  But  it  has  been  remarked,  after  a  more  ftridf  en¬ 
quiry,  and  preparing  the  parts  by  maceration  in  water,  that  the  me¬ 
dullary  fibres  decufiate  or  crofs  each  other  in  fome  parts  of  the  me¬ 
dulla;  as  for  example,  at  the  corpus  annulare,  and  beginning  of  the 
fpinal  marrow :  and  pradlical  obfervators  have  related  feveral  exam¬ 
ples  of  people  whofe  brain  was  hurt  on  one  fide,  while  the  morbid 
fymptom,  palfy,  appeared  on  the  other  fide  of  the  body,  of  which  I 
have  feen  fome  inftances ;  and  experiments  made  on  brutes  have  coii- 
lirmcd  thefe  obfervations ;  it  has  therefore  been  thought,  that  the 
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nerves  bad  their  rife  from  that  fide  of  the  encephalon,  which  is  oppo- 
fite  to  their  egrefs  from  the  fkull.  Neverthelefs,  it  may  ftill  be  ftid 
that  this  laft  opinion  is  not  fully  demonftrated,  becaufe  a  decufTation 
in  feme  parts  is  not  a  proof  that  it  obtains  univerfally  j  and  if  there 
are  examples  of  paify  of  the  fide  oppofite  to  where  the  lefion  of  the 
brain  was,  there  are  alfo  others,  where  the  injury  done  to  the  brain 
and  the  paify  were  both  on  the  fame  fide. 

9.  The  nerves  are  compofed  of  a  great  many  threads  lying  paral- 
lei  or  nearly  parallel  to  each  other  at  their  exit  from  the  mediTna 

This  fibrous  texture  is  evident  at  the  origin  of  moft  of  the  nerves 
Within  the  fcull ;  and  in  the  cauda  equina  of  the  fpinaj  marrow  we 
can  divide  them  into  fuch  fmall  threads,  that  a  good  eye  can  hardlv 
perceive  them;  but  thefe  threads,  when  obferved  with  a  microfeope^ 
appear  each  to  be  compofed  of  a  great  number  of  fmalier  threads  ^  ’ 

to.  We  know  not  how  fmall  one  of  thefe  fibrils  of  the  nerves  is<  but 
when  we  confider  that  even  the  moft  minute  part  of  the  body  isVen- 
fible,  and  that  this  muft  depend  on  the  nerves  (which  all  TOnioined 
would  not  make  a  cord  of  an  inch  diameter)  being  divided  into 
branches  or  filaments  to  be  difperfed  through  all  thefe  minute  parts 
we  muft  be  convinced  that  the  nervous  fibrils  are  very  fmall.  Front 
the  examination  of  the  minimum  vifibile,  it  is  demonftrated  th-t 
each  fibre  in  the  retina  of  the  eye,  or  expanded  optic  nerve,  cannot 
exceed  the  fize  of  the  32,400  part  of  a  hair. 

II.  The  medullary  fubftance,  of  which  the  nervous  fibrils  are  com 
pofed,  IS  very  tender,  and  would  not  be  able  to  refill,  fuch  forces  as 
the  nerves  are  expofed  to  within  the  bones,  nor  even  the  common 
force  of  the  circulating  fluids,  were  not  the  pia  mater  and  tunica 
arachnoides  continued  upon  them;  the  former  giving  them  firmnefs 
and  ftrength,  and  the  latter  furnifeing  a  cellular  coat  to  connea  the 
threads  of  the  nerves,  to  let  them  lie  foft  and  moift,  and  to  fupport 
the  velTels  which  go  with  them.  It  is  this  cellular  fubftance  that  is 
diftended  when  air  ts  forced  through  a  blow-pipe  thruft  into  a  nerve 
and  that  makes  a  nerve  appear  all  fpongy,  after  being  diftended  with 
air  till  it  dries;  the  prriper  nervous  fibrils  fhrivelling  fordrvTnl 
that  they  can  hardly  be  obferved.  ^ 

13.  Thefe  coats  would  not  make  the  nerves  ftrong  enough  to  bear 
the  ftretching  and  prelTure  they  are  expofed  to  in  their  courfe  to  the 
different  parts  of  the  body  ;  and  therefore,  where  the  nerves  go  out 
at  the  holes  in  the  cranium  and  fpine,  the  dura  mater  is  venerallv 
wrapped  clofely  round  them,  to  collca  their  difgregated  fibres  into 
tight  firm  cords  ;  and  that  the  tenfion  which  they  may  happen  to  be 
expofed  to,  may  not  injure  them  before  they  have  got  this  additional 
coat.  It  IS  firmly  fixed  to  the  fides  of  the  holes  in  the  bones  through 
which  they  pafs. 

13.  The  nervous  cords  thus  compofed  of  nervous  fibrils,  celJuIar 
coat,  pia  and  dura  mater,  have  fo  many  blood- vefTels,  that  after  their 
arteries  only  are  injeded,  the  whole  cord  is  tinged  of  the  colour  of 
the  injeded  liquor  ^  and  it  the  injedion  is  pufhed  violently,  the  cel¬ 
lular  fubftance  of  the  nerves  is  at  laft  diftended  with  it.  ^ 
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14.  A  nervous  cord,  as  above  defcribed,  has  very  little  elaflicity, 
when  compared  with  feveral  other  parts  of  the  body.  When  cut  out 
of  the  body,  it  does  not  become  obfervably  fhorter,  while  the  blood- 
veffels  Contra<51:  three-eights  of  their  length. 

15.  Nerves  are  generally  lodged  m  a  cellular  or  fatty  fubdance,  and 
have  their  courfe  in  the  interflices  of  mufcles,  and  other  acStive  organs, 
where  they  are  guarded  from  prelTure;  but  in  feveral  parts  they  are  fo 
placed,  as  if  it  was  intended  that  they  Ihould  there  fuffer  the  vibrating 
force  of  arteries,  or  the  preffure  of  the  contradting  fibres  of  mufcles. 

16.  The  larger  cords  of  the  nerves  divide  into  branches  as  they  go 
off  to  the  different  parts;  the  branches  being  fmalier  than  the  trunk 
from  which  they  come,  atrd  making  generally  an  acute  angle  where 
they  feparate. 

17.  In  many  places,  different  nerves  unite  into  one  cord,  which 
generally  larger  than  any  of  the  nerves  which  form  it. 

iS.  Several  nerves,  particularly  thofe  diffributed  to  the  bowels,  af¬ 
ter  fuch  union,  luddenly  form  a  hard  knot  conliderably  larger  than  all 
the  nerves  of  which  it  is  made.  Thefe  knots  were  called  corpora  oii- 
varia,  and  are  now  generally  named  ganglions. 

19.  T  he  ganglions  have  thicker  coats,  more  numerous  and  larger 
blood-veffels  than  the  nerves,  therefore  they  appear  more  red  and  muff 
cular.  ^  On  diffedfing  the  ganglions,  fibres  are  feen  running  longitudi¬ 
nally  in  their  axes,  and  other  fibres  are  derived  from  their  fides  in  an 
oblique  diredfion  to  the  longitudinal. ones. 

20.  In  general,  numerous  fmall  nerves,  which  conjundlly  are  not 
equal  to  the  fize  of  the  ganglion,  are  fent  out  from  it,  but  with  a  ftruc- 
ture  no  way  different  from  that  of  other  nerves. 

21.  The  nerves  fent  to  the  organs  of  the  fenfes,  lofe  there  their  firm 
coats,  and  terminate  in  a  pulpy  fubftance.  The  optic  nerves  are  ex¬ 
panded  into  the  foft  tender  webs,  the  retinas.  The  auditory  nerve  has 
hardly  the  confiftence  of  mucus  in  the  veftibulum,  cochlea,  and  femi- 
circular  canals  of  each  ear.  The  papillae  of  the  nofe,  tongue,  and 
Ikiii,  are  very  foft. 

22.  The  nerves  of  mufcles  can  aifo  be  traced  till  they  feem  to  lofe 
their  coats  by  becoming  very  foft ;  from  which,  and  what  we  obferved 
of  the  fenfatory  nerves,  there  is  reafon  to  determine,  that  the  mufeu- 
lar  nerves  are  alfo  pulpy  at  their  terminations,  which  we  cannot  indeed 
profecute  by  diffediion. 

23. ^  It  appears  neceffary,  that  the  extremities  of  the  nerves  fhould 
continue  in  this  foft  flexible  ftate,  in  order  to  perform  their  funaions 
right :  for,  in  proportion  as  parts  become  rigid  and  firm  by  age,  or  any 
other  cauie,  their  fenfibility  is  impaired,  and  the  motions  are  more 
difficultly  performed. 

^  24.  Though  the  fibres  in  a  nervous  cord  are  firmly  conneaed,  and 
different  nerves  frequently  join  into  one  trunk,  or  into  the  fame  gang¬ 
lion;  yet  the  fe!ifation  of  each  part  of  the  body  is  fo  very  diftina, 
and  we  have  fo  much  the  power  of  moving  tke  mufcles  feparately, 
that,  if  the  nerves  are  principal  agents  in  thefe  two  funaions,  which 
I  fhali  endeavour  to  prove  they  are,  we  have  reafon  to  imagine  that 

there 
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thereJs  no  union,  confufion,  or  immediate  communication  of  the 
proper  nervous  hbrils,  but  tUat  each  hbre  remains  diftin6l  from  its 
origin  to  its  termination. 

25.  Changes  produced  any  way  upon  the  coats  of  the  nerves,  can¬ 
not  however  fail  of  afFe£ling  the  nervous  fibrils.  The  cellular  fub- 
ftance  may  be  too  full  of  liquor,  or  may  not  fupply  enough;  the  li¬ 
quor  may  not  he  of  a  due  confiftence,  or  it  may  be  preternaturally 
cbftrudfed  and  collected.  The  pia  Or  dura  mater  may  be  too  tenfe, 
or  too  lax  ;  their  veiTels  may  be  obftrudded  ;  their  proper  nerves  may 
be  violently  irritated,  or  lofe  their  power  of  a6ling ;  and  many  other 
fuch  changes  rhay  happen,  which  will  not  only  occafion  diforders  in 
particular  nerves,  but  may  be  a  caufe  of  the  fympathy  (o  frequently 
oblervcd  among  the  nerves;  which  is  fo  neceiiary  to  be  attentively 
fe'^arded  in  many  uifeafes,  in  order  to  dilcover  their  true  fiate  and 
nature,  that,  without  this  knowledge,  very  dangerous  miftakes  in  thO 
practice  of  phyfic  and  forgery  may  be  made. 

26.  Many  experiments  and  obfervations  concur  in  proving,  that 
when  nerves  kire  comprefied,  cut,  or  any  other  way  defiroyed,  the 
parts  ferved  by  fuch  nerves,  farther  from  the  head  or  fpine  than  where 
the  injuring  caufe  has  been  applied,  have  their  fenfations,  motionSj 
and  nourifhment  weakened  or  loft,  while  no  fuch  effbjfts  are  feen  in 
the  parts  nearer  to  the  origin  of  thofc  nerves  ;  and  in  fuch  experi¬ 
ments  where  the  caufe  impeding  the  nerves  to  exert  themfelves  could 
be  removed,  and  the  ftrudure  of  the  nerves  not  injured  ;  as  for  ex- 
arriple,  when  a  ligature  made  upon  a  nerve,  and  ftopping  its  influence 
has  been  taken  away,  the  motion  and  fenfation  of  the  parts  foon  were 
reftored  ;  from  which  it  appears,  that  the  nerves  are  principal  inftru- 
ments  in  our  fenfatl(;ns,  motions,  and  nourifhment;  and  that  this  in- 
fiuence  of  the  nerves  is  not  inherent  in  them,  unlefs  the  communica¬ 
tion  between  thefe  cords  and  their  origin  is  preferved. 

This  is  a  juft  conclufion,  notwithftanding  that  fometimes,  upori 
cutting  a  nerve,  the  efFedfs  abovementioned  have  been  felt  for  a  fhort 
time;  out  afterwards  the  perfon  was  feniible  of  no  numbnefs  or  im¬ 
mobility  ;  for  wherever  this  is  faid  to  have  happened,  the  cut  nerve 
was  only  one  of  feveral  which  were  fent  to  the  member ;  the  want  of 
whofe  influence  was  felt  no  longer,  than  till  the  habit  was  acquired 
of  performing  theTunaflions  eafiiy  by  the  other  nerves.  . 

Nor  is  it  an  objedl:ion  of  greater  force,  that  fometimes  when  a  li¬ 
gature  is  drawn  very  hard  upon  a  nerve,  and  then  is  taken  away,  die 
nerve  never  again  recovef*s  its  influence  upon  the  parts  it  is  difiributed 
to  beyond  the  ligature, '  but  is  of  as  little  effect  as  if  it  had  been  cut 
through  ;  Which  is  to  fay,  that  its  texture  has  been  altered  beyond 
recovery.  'The  fame  thing  may  be  obferved  by  tying  a  thread  tight 
round  a  tes'tder  twig  of  any  vegetable  ;  it  decays. 

27.  Experiments  and  obfervatiorrs  alfo  /fhew,  that  when  parts  of 
the  encephalon,  or  fpinal  marrow,  have  been  irritated,  compreffed, 
or  defiroyed,  the  parts  of  the  body,  whofe  nerves  had  their  origin 
from  fuch  ^ffe died  parts  of  the  encephalon,  or  fpinal  marrow,  became 
convulfed,  paralytic,  infenfible,  or  wafted;  and  la  fuch  cafes  where 
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the  injuring  caufe  could  be  removed  from  the  origin  of  the  nerves# 
the  morbid  fymptoms  obferved  in  the  parts  to  which  thefe  nerves  were 
diftributed,  went  off  upon  the  removal  of  that  caufe.  From  which 
it  may  be  reafonable  to  conclude,  that  the  nerves  muft  not  only  have  a 
communication  with  their  origin,  but  that  the  influence  they  have 
upon  the  parts  they  are  diftributed  to,  depends  on  the  influence  which 
they  derive  from  the  medulla  encephali  and  fpinalis. 

28.  Though  the  fpinal  marrow  has  its  own  veiTels  and  cineritious 
fubftance  which  aflifts  to  form  its  medulla;  yet  a  very  laro-c  fhare  of 
the  medullary  fubfiance  within  the  fpine,  is  derived  from  the  encepha¬ 
lon,  whofc  medulla  oblongata  defcends  from  the  head,  and  the  influ¬ 
ence  of  the  fpinal  marrow  on  its  nerves  depends  in  a  great  meafure  on 
this  medulla  obK^ngata  of  the  head.  Hence  an  injury  done  to  anv 
part  of  the  fpinal  marrow,  immediately  affedts  all  the  parts  whofe 
nerves  have  their  origin  below  where  the  injuring  caufe  is  applied.  A 
luxation  of  a  vertebra  in  the  loins  makes  the  lower  extremities  foon 
paralytic;  a  tranfverfe  fedtion  of  the  medulla,  at  the  hrft  vertebra  of 
the  neck,  foon  puts  an  end  to  life. 

29.  If  fuch  effedfs  are  produced  by  fuch  caufes,  in  us  and  other  crea¬ 
tures  living  in  nearly  the  fame  circumftances  as  we  do,  the  concfufions 
already  made  muft  be  good,  notwithftanding  examples  Of  children  and 
other  creatures  being  born  without  brains  or  fpinal  marrow;  or  not¬ 
withftanding  the  brains  ofadult  creatures  can  be  much  chanf^ed  in  their 
texture  by  difeafes ;  and  that  tortoifes,  and  fome  other  animals  con¬ 
tinue  to  move  a  conftderable  time  after  their  heads  are  cut  ofF.  We  may 
not  know  th^  particular  circumftances  requifite  or  necefTary  to  the  be¬ 
ing  or  well  being  of  this  or  that  particular  creature,  nor  be  able  to  ac¬ 
count  for  a  great  many  phaenomena ;  but  we  muft  believe  our  eyes  in 
the  examination  of  fadfs ;  and  if  we  fee  conftantly  fuch  confequences 
from  fuch  adfions,  we  cannot  but  conclude  the  one  to  be  the  caufe, 
and  the  other  the  efFedf.  It  would  be  as  unjuft  to  deny  the  conclu- 
fions  made  in  the  three  preceding  articles,  becaufe  of  the  feeminc^Iy 
preternatural  phjenomena  mentioned  at  the  beginning  of  this,  as  it 
would  be  to  deny  the  necellity  of  the  circulation  of  the  blood  in  us 
and  moft  quadrupeds;  becaufe  a  frog  can  jump  about,  or  a  tortoife 
can  walk  long  after  all  the  bowels  of  its  thorax  and  abdomen  are  taken 
out,  or  becaufe  the  difFerent  parts  of  a  worm  crawl  after  it  has  been 
cut  into  feveral  pieces.  It  is  therefore  almoft  univerfally  allowed,  that 
the  nerves  are  principal  inftruments  in  our  fenfations,  motion,  and 
nouriftiment;  and  that  the  influence  whlc^  they  have  is  communi¬ 
cated  from  their  origin,  the  encephalon  and  .  medulla  fpinalis.  But 
authors  do  not  agree  about  the  manner  in  wh  jeh  this  influence  is  com¬ 
municated,  or  in  what  way  nerves  add  to  produce  thefe  effedts. 

30.  It  is  alledged  by  fome,  that  the  nervous  fibres  are  all  folid  cords, 
adting  by  clafticity  or  vibration  ;  others  maintain,  thacthofe  fibres  arc 
fmali  pipes  conveying  liquors,  by  means  of  which  their  effeas  are  pro¬ 
duced. 

31.  Thofe  who  think  the  nervous  fibres  folid,  raife  feveral  objec¬ 
tions  to  the  other  dodtrine,  which  I  fliali  confider  afterwards ;  and,  en¬ 
deavour 


Of  the  Human  Nerves,  1^9 

I  <ieavour  to  fhew  the  fitnefs  of  their  own  do£lrine  to  account  for  the  ef- 
I  fects  commonly  obferved  to  be  produced  by  the  nerves. 

I  The  obje£ls  of  the  fenfes,  fay  they,  plainly  make  impulfes  on  the 
nerves  of  the  proper  organs,  which  muft  ihake  the  nervous  fibrils; 
and  this  vibration  muft  be  propagated  along  the  whole  cord  to  its  other 
!  extremity  or  origin,  as  happens  in  other  tenfe  firings ;  and  thefe  vi- 
.  brations  being  differently  modified,  according  to  the  difference  of  the 
obje^l,  and  its  different  application,  produce  the  different  ideas  we 
:  have  of  objects. 

32.  The  firfi:  objedfion  is,  to  this  account  of  fenfation,  that  nerves 
are  unfit  for  vibrations,  becaufe  their  extremities,  where  obje6fs  are 
applied  to  them,  are  quite  foft  and  pappy,  and  confequently  not  fuf- 
j  ceptible  of  the  vibrations  fuppofed  ;  and  if  there  could  be  any  little 
tremor  made  here  by  the  impulfe  of  objects,  it  could  not  be  continued 
along  the  nervous  cord,  becaufe  the  cellular  fubffance  by  which  each 
particular  fibre  is  connedfed  to  the  neighbouring  ones,  and  the  fatty 
fubftance  in  which  the  nervous  cord  is  immerfed,  would  foon  ftifle  any 
fuch  vibratory  motion. 

The  fecond  obje<5tion  to  this  do£i:rine  is,  that  fuppofing  the  nerves  ca¬ 
pable  of  vibrations  by  the  imprefiions  of  objects,  thefe  vibrations  would 
not  anfwer  the  defign  :  for  if  what  we  know  of  other  vibrating  firings, 
to  wit,  that  their  tone  remains  the  fame,  unlefs  their  texture,  length, .or 
tenfion  is  altered,  and  that  different  fubftances  firiking  them,  do  no 
more  than  make  the  found  higher  or  lower:  if  thefe  properties  are  to 
be  applied  to  nerves,  it  will  then  follow,  that  the  fame  nerve  would 
ccnftantly  convey  the  fame  idea,  with  no  other  variety  than  of  its  be-^ 
ing  weaker  and  flronger,  whatever  different  objects  were  applied  to  it, 
unlefs  we  fuppofed  the  nerve  changed  in  its  texture,  length,  or  ten- 
lion,  each  time  a  different  object  is  applied ;  which,  it  is  prefumed, 
no  body  will  undertake  to  prove  does  happen. 

Again,  if  ever  fuch  a  variety  of  vibrations  could  be  made,  our  fen- 
fations  would  ftill  be  confufed  and  indifl:in£l;  becaufe  the  tremulous, 
nervous  fibre  being  firmly  conne<ffed  and  contiguous  to  feveral  other 
fibres  of  the  fame  cord,  would  neceffarily  fhake  them  too,  by  which 
we  fhould  have  the  notion  of  the  object  as  applied  at  ail  the  different 
parts  where  the  extremities  of  thefe  fibres  terminate. 

33.  In  whatever  way  thofe  who  favour  the  doctrine  of  folid  nerves 
pleafe  to  apply  the  elafticity  of  nerves  to  the  contra6tion  of  mufcles, 
their  adverfaries  infift,  that  nerves  are  too  weak  to  refifi:  fuch  weights 
as  the  mufcles  fuftain  ;  they  would  certainly  break,  efpeclally  as  they 
are,  in  a  great  meafure,  if  not  wholly,  deprived  of  their  ftrong  coats 
before  they  come  to  the  part  of  the  mufcle  they  are  immediately  to 
a61:  upon.  The  nerves  being  found  to  have  little  or  no  elafticity  to 
fhorten  themfelves,  fhews  them  entirely  unfit  for  fuch  an  office  as  this, 
of  contracting  mufcles  in  the  way  propofed  of  their  adting  by  elafti-  . 
city;  and  when  a  nerve  Is  viewed  with  a  microfeope,  while  the  muf¬ 
cles  it  ferves  are  in  action,  no  contra6tiQn  or  motion  is  obferved  in  it ; 
nay,  if  they  were  elaftic,  they  would  equally  exert  their  power  of 
eonttadling  mufcles  nearer  to  their  origin,  as  well  as  farther  frorn  it, 

*  *  T  2  whcit 
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when  they  were  put  into  contraction  or  vibration,  by  Irritation  of 
any  part  of  them.  The  former  however,  does  not  hanpen. 

34‘  If  Is  faid,  as  a  further  objection  againft  either  motion  or  fenfa- 
tion  being  owing  to  the  elafticity  of  the  nerves,  that  if  this  doCtrine 
was  true,  the  fenfations  would  be  more  acute,  and  the  contractions  of 
mufcles  would  be  greater  and  ftronger,  when  the  parts  become  firmer 
and  more  rigid  by  age ;  for  then  their  eiafticity  is  increafed  :  but,  on 
the  contrary,  it  appears,  that  the  fenfations  are  then  blunted,  and 
mulcular  contraction  becomes  lefs  and  weaker. 

35'  ff  the  nerves  were  admitted  to  be  elaftic,  and  to  communicate 
a  fpringy  force  to  all  ^the  parts  they  are  dillributed  to,  they  might  ap¬ 
pear  neceflary  in  this  view  to  affift  the  application  of  the  nutritious 
particles  of  the  fluids  to  the  fides  of  the  veflels  which  thefe  particles 
were  to  repair  ;  and  fo  far  might,  in  feme  meafure,  account  for  the 
Ibare  which  nerves  are  thought  to  have  in  nutrition  :  but  if  we  cannot 
rnake  ufe  of  eiafticity  in  the  other  two  funCfions,  fenfation  and  mo¬ 
tion,  we  muft  alfo  endeavour  to  find  out  feme  other  way  for  the 
nerves  to  ad  in  nutrition  ;  which  will  be  done  afterwards. 

36.  Haying  thus  ftated  the  realons  for  and  againft  the  nerves  aCfing 
as  folid  firings,  let  us  alfo  relate  the  arguments  for  nerves  being  pipes, 
and  the  objeCf ions  to  this  doClrine. 

A  ftrong  argument  of  thofe  who  fuppofe  the  nerves  to  be  tubes 
conveying  liquors,  is  the  ftrong  analogy  of  the  brain  and  nerves  to 
.  other  glands  of  the  body  and  their  exc^retories,  where  a  manifeft  fe- 
cretion  of  liquor  is  made  in  the  glands,  to  be  conveyed  by  the  excre- 
tories  to  the  proper  places  in  which  it  ought  to  be  dep’ofited  ;  they 
think  t,hat  the  vafcular  texture  of  the  cortex  of  the  encephalon  and 
fpmai  marrow,  the  continuation  of  the  cortex  in  forming  the  medul¬ 
lary  fubftance,  the  fibrous  texture,  and  fucculent  ftate  of  this  medulla, 
and  its  being  wholly  employed  to  form  the  nerves,  where  the  fibrous 
texture  is  evident ;  all  thefe  things,  fay  they,  confpire  to  fhew  fuch 
a  ftrong  analogy  between  thefe  parts  and  the  other  glands  of  the  body, 
as  to  carry  a  conviClion  that  there  is  a  liquor  fecreted  in  the  encepha-- 
lon  and  the  fpinal  marrow,  to  be  fent  out  bv  the  nerves  to  the  different 
parts  of  the  body. 

37'  I  o  this  argument  in  favour  of  liquor  conveyed  in  the  nerves 
from  the  analogy  of  the  glands,  the  following  objeClions  are  raifed  : 
ift.  Other  glands,'  it  is  laid,  have  their  excretones  colleCled  into  a 
few  large  pipes,  and  not  continued  in  fo  great  a  number  of  feparate 
pipes,  as  far  as  the  places  where  the  liquors  are  depofited  ;  which  fail 
in u ft  be  the  cafe,  if  the  nerves  are  the  excretories  of  the  glandular 
brain.  2dly.  VV  e  fee  the  cavities,  and  can  examine  the  liquors  in  the 
excretories  of  other  glands  much  fmaller  than  the  brain ;  which  can¬ 
not  be  done  in  thp  nerves.  3dly.  If  the  nerves  were  pipes,  they  would 
be  fo  fmall,  that  the  attraction  of  the  liquors  to  their  fides  would  pre¬ 
vent  that  celerity  In  the  motion  of  the  liquors,  which  is  requifite  o 
fenfations  and  motions.  4th!y.  If  the  nerves  were  pipes,  they  would 
be  cylindrical  ones,  and  coniequently  not  fubjedl  to  difeafes;  or  at 
leaft  we  could  fiave  no  comprehepfion  of  the  difeafes  in  them. 
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'38.  To  the  firft  of  thefe  objedlions,  it  is  anfwerecl,  that  there  are 
other  glands  where  there  is  a  manifeft  fecretion,  and  in  which  the- 
iiifpofition  of  the  excretories  is  in  much  the  fame  way  as  the  ence^ 
phalon:  the  kidnies,  for  example,  have  a  reticulated  cortex  of.  vef- 
fels,  from  which  the  Euftachian  or  Bellinian  medulla,  confifting  of  , 
longitudinal  fibres,  and  a  few  blood-vefTels  in  the  fame  diredfion,  .pro¬ 
ceeds  ;  and  this  medulla  is  colledled  into  ten,  twelve,  or  more  papillae, 
each  of  which  is  formed  of  numerous  fmall  feparate  pipes,  which  fingly 
difeharge  the  urine  into  the  large  membranous  tubes  j  and  thefe  united, 
form  the  pelvis.  Upon  comparing  this  texture  of  the  kidnies  with 
that  of  the  encephalon,  the  analogy  will  be  found  very  ftrong.  ^ 

39.  In  anfwer  to  the  fecond  objedlion,  it  is  admitted,  that  microf-^ 
copes,  injedlions,  and  all  the  other  arts  hitherto  employed,  have  not? 
(hewn  the  cavities  of  the  nervous  fibrils,  or  the  liquors  contained  in 
them  ;  and  from  what  was  faid  of  the  fmallnefs  of  the  nervous  fibrils, 
it  is  not  to  be  cxpedled  that  ever  they  fhould  be  feen.  But  fo  long  as 
fuch  a  number  of  little  animals  can  every  hour  be  brought  to  the  ob¬ 
jectors,  in  which  they  can  as  little  demonfirate  the  vefTels  or  contained 
fluids,  it  will  not  be  granted  to  be  conclufive  reafoning,  that  becaufe 
ocular  demonftration  cannot  be  given  of  either  the  tubes  or  their  con¬ 
tents,  therefore  they  do  not  exiTi.  For  if  we  have  any  notion  of  an 
animal,  it  is  its  being  an  hydraulic  machine,  which  has  liquors  mov¬ 
ing  in  ic  as  long  as  it  has  life;  if  therefore  fuch  little  animals  have 
vefTels  and  liquors  which  we  cannot  fee,  why  may  not  fome  of  the 
vefTels  and  liquors  of  the  human  body  be  alfo  invifible  to  us  ? 

To  avoid  this  anfwer  to  the  objedfion,  it  is  further  urged,  that, 
though  we  might  not  fee  the  nervous  tubes,  or  the  liquors  they  con¬ 
tain,  as  they  naturally  flow;  yet  if  fuch  liquors  really  exiff,  they 
ought  to  difeover  themfelves,  either  by  a  nerve’s  fwelling  when  it  is 
firmly  tied  ;  or  that,  however  fubtile  their  fluids  are,  they  might  be 
colledled  in  fome  drops,  at  leaft,  when  the  cut  end  of  a  nerve  of  a 
living  animal  is  kept  fome  time  in  the  exhaufled  receiver  of  an  air- 
pump.  It  is  affirmed,  that  neither  did  the  tied  nerve  fwcll  betw'een 
the  brain  and  ligature,  nor  was  there  any  liquor  colledled  in  the  re¬ 
ceiver  of  the  air-pump ;  from  whence  it  is  concluded,  that  there  is  no 
liquor  in  the  nerves. 

It  is  advanced  by  fome,  who  fay  they  have  tried  thefe  experim.ents, 
that  in  young  animals  the  nerve  docs  fwcll  above  the  ligature,  and 
that  a  liquor  does  drill  out  upon  cutting  a  nerve.  Whether  fwelling 
or  liquor  is  feen  or  not,  in  thefe  experiments,  no  conclufion  for  or 
againit  a  nervous  fluid  can  be  made  from  them  ;  for  the  fwelling  of  the 
nerve  after  it  is  tied,  or  the  efflux  of  liquots  from  its  extremity,  will 
never  prove  either  to  be  the  effedt  of  the  fluid  in  the  proper  nervous 
fibrils,  fo  long  as  they  might  be  occafioned  by  the  liquors  in  the  larger 
velTels  of  the  cellular  fubflance  of  the  nerves ;  and  if  thefe  fame  veilels 
of  the  coats  of  the  nerves  do  not  difeover  their  liquors  by  thefe  expe¬ 
riments,  it  is  much  lefs  to  be  expedled,  that  the  much  more  fubtile 

i  nerves  will  difeover  theirs, 
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40*  The  third  objedlion  to  the  do(Srine  of  the  brain  being  a  gland, 
and  the  nerves  its  excretories,  fuppofes  a  more  rapid  motion  necefTary 
in  the  fluid  of  the  nerves,  than  what  moft  of  the  advocates  for  the  ner¬ 
vous  fluid  will  now  admit;  and  is  afterwards  to  be  particularly  confi- 
dered  in  a  more  proper  place. 

41.  The  fourth  obje6i:ion  being,  that  if  nerves  are  excretories  of  a 
gland,  they  muft  be  cylindrical  pipes,  in  which  no  obfl:ru£lions  or  dif- 
eafes  would  happen;  but  fince  we  daily  fee  difeafes  in  the  nerves,  they 
muft  therefore  not  be  fuch  excretories.  The  anfwer  is,  that  difeafes 
frequently  happen  in  the  excretories  of  other  glands,  as  of  the  liver, 
kidnies,  5cc.  notwithftanding  their  cylindrical  form,  and  their  much 
fhorter  and  lefs  expofed  courfe.  When  we  confider  the  very  tender 
fubftance  of  the  brain,  the  vaft  complication  of  vefTels  there,  the  ama¬ 
zing  fmallnefs  of  the  pipes  going  out  from  it,  the  many  moving  pow¬ 
ers  which  the  nerves  are  to  undergo  the  ftiock  of,  and  the  many  chances 
which  the  vefiels,  membranes,  and  cellular  fubftance  accompanying 
the  nerves  have  of  being  difordered,  and  then  afFedfing  the  nervous  fi¬ 
bril's,  we  have  very  great  reafon  to  be  furprifed,  that  thefe  cylindrical 
pipes  are  not  much  more  frequently  put  out  of  order,  by  too  great  or 
too  fmall  a  quantity  of  liquors  ;  by  too  vifcid  or  too  thin  fluids ;  by  li¬ 
quors  confifting  of  tooNmild  and  fluggifh  particles,  or  of  too  acrid 
pungent  ones  ;  by  too  great  or  too  little  motion  given  to  the  liquors’; 
by  the  diameters  of  the  pipes  being  too  much  ftraitened,  or  too  much 
inlarged,  and  by  varieties  of  circumftances  which  might  be  thought 
capable  of  difturbing  the  fundlions  of  the  nerves,  fuppoiing  them  to  be 
cylindrical  excretories  of  the  gland,  and  the  brain. 

42.  The  numerous  veftels  of  the  encephalon  have  induced  fome  of 
thofe  who  afiert  the  nerves  to  be  folid,  to  acknowledge,  that  there  is 
a  liquor  fecreted  in  the  brain  :  but  then  they  will  not  admit  that^hrs 
liquor  is  fent  out  by  the  proper  nervous  fibrils ;  but  that  it  is  poured 
into  the  cellular  fubftance  in  which  the  nerves  lie,  to  keep  them  moift 
and  fupple,  and  therefore  fit  for  exerting  their  elafticity,  vibration, 
&c.  by  which,  in  their  opinion,  the  efteds  commonly  aferibed  to 
nerves  are  produced. 

43.  Befides  thefe  objecftions  againft  the  nerves  acting  as  elaftic 
firings,  this  opinion  has  fome  other  difficulties  which  may  be  objedled 
to  it:  for  inftance,  there  is  not  one  analogous  example  in  the  whole 
body  of  liquors  fecreted  in  a  large  gland,  to  be  poured  into  a  cellular 
fubftance,  as  is  here  fuppofed ;  the  liquors  in  the  cells  of  the  tela  cel- 
lularis  of  other  parts,  are  feparated  from  the  little  arteries  which  are 
diftributed  to  thefe  cells. 

Befides,  it  cannot  be  imagined  how  a  liquor  fecreted  in  the  cortex 
of  the  brain  fhould  make  its  way  through  the  medulla,  to  come  out 
into  the  cellular  membranes  on  the  furface  of  that  meduHa. 

Finally,  a  very  fimple  experiment,  of  injecting  water  by  the  artery 
of  any  member,  and  thereby  filling  the  cellular  fubftance  of  the  nerves 
of  that  member,  fhevvs  evidently,  that  the  liquor  of  the  cellular  fub-^ 
flance  of  the  nerves  has  the  fame  fountain  as  the  liquor  has  in  the  tela 

ceUularis 
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cellularis  any  wheie  clfe,  that  is,  from  the  little  arteries  difperfei 
UDon  it.  ^ 

A 

44.  The  do£lrine  of  a  fluid  in  the  nerves,  is  not  only  thus  fup- 
ported  by  the  analogy  of  the  brain  and  nerves  to  the  other  glands  and 
their  excretories ;  but  thofe  who  maintain  this  do6lrine,  mention  an 
experiment  which  they  think  abfolutely  proves  a  fluid  in  the  nerves. 
It  is  this :  after  opening  the  thorax  of  a  living  dog,  catch  hold  of  and 
prefs  one  or  both  the  phrenic  nerves  with  the  fingers,  the  diaphragm 
immediately  ceafes  to  contrail;  ceafe  to  comprefs  the  nerves,  and  the 
mufcle  adts  again  •  a  fecond  time,  lay  hold  of  the  nerve  or  nerves  (ome 
way  above  the  diaphragm,  its  motion  flops.  Keep  firm  the  hold  of 
the  nerve,  and,  with  the  fingers  of  the  other  hand,  ftrip  it  down  from 
the  fingers  which  make  the  compreflion  towards  the  diaphragm,  and 
it  again  contrads :  a  repetition  of  this  part  of  the  experiment  three  or 
four  times,  is  always  attended  with  the  fame  effefts ;  but  it  then  con- 
tradfs  no  more,  flrip  as  you  will,  unlefs  you  remove  the  preflure,  to 
take  hold  of  the  nerves  above  the  place  firft  pinched;  when  the  mufcle 
may  again  be  made  to  contraa,  by  ftripping  the  nerve  down  towards 
it.  This  experiment  I  have  made.  Let  any  one  try  if  he  can  ima- 
gine  any  other  reafonable  account  of  thefe  appearances,  than  that  the 
prelTure  by  the  fingers  flopped  the  courfe  of  a  fluid  in  the  nerve  ;  that 
fo  much  of  this  fluid  as  remained  in  the  nerve,  betwixt  the  fingers  and 
diaphragm,  was  forced  into  that  mufcle  by  ftripping;  and  when  it 
was  all  prefied  away,  the  fingers  above  preventing  a  fupply,  the  mufcle 
contradled  no  more  till  the  fingers  were  removed,  and  a  frefh  flow  by 
that  means  was  received  from  the  fpinal  marrow,  or  that  part  of  the 
nerve  which  had  not  yet  been  fo  flripped. 

To  the  conclufions  from  this  experiment,  it  has  been  objedfed,  i. 
That  the  diaphragm  is  fet  in  motion  by  ftripping  the  nerve  from*  as 
well  as  towards,  this  mufcle ;  and  this  may  be  well  expedled  ;  for  a 
liquor  in  fuch  fmall  pipes  hindered  from  flowing  backwards  by  liga- 
turc,  pinching  fingers^  or  even  the  flow  of  their  liquors  from  the 
fountain,  will  regurgitate  forwards  with  velocity,  when  prefted  back¬ 
wards.  We  fee  it  happen  in  the  ftalks  of  tender  fucculent  plants. 

2.  It  IS  obferved,  tnat  mufcles  ceafe  to  adf  when  their  veins  are 
tied,  as  well  as  when  their  arteries  or  nerves  are  tied  or  cut,  but  that 
mufcles  continue  to  a<fl  when  their  veins  are  cut ;  by  which  it  would 
appear,  that  the  overloading  of  the  veflels  is  an  impediment  to  the  ac¬ 
tion  of  mufcles,  and  therefore  the  ceafing  of  their  adtion  when  their 
arteries  or  nerves  are  tied  or  cut,  may  alfo  be  owing  to  the  liquor  in 
the  branches  of  thefe  pipes  of  mufcles  ftagnating,  when  it  is  not  pro¬ 
pelled  by  the  flow  of  more  liquor  from  their  trunks,  and  not  to  any 
influence  or  moving  power,  which  now  ceafes  to  be  conveved  to 
them. 

In  making  the  experiments  juft  now  mentioned,  it  is  to  be  obferved 
that  the  contraaion  of  the  mufcles  ceafes  fooneft  when  the  nerves,  and 
Jateft  when  the  veins  are  tied.  That  when  veins  are  tied,  not  only 
the  veflels  are  overloaded,  but  all  the  cellular  fubftance  of  the  mufcles 
is  filled  with  coagulated  blood ;  whereas  wdien  the  arteries  aiid  nerves 
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are  tied,  tlie  reVerfe  is  feen,  ■  the -rTrurcles  are  lax  and  of  lefs  bulk;  fa 
that  in  thefe  cafes  the  ceafing  of  the  contradion  of  the  mufcles  feems 
to  depend  ©n  very  different  eaufes,  viz.  a  deprivation  of  neceffary  li¬ 
quors  in  the  one,  arid  a  redundancy  of  fuperflaous  blood  in  the  other. 
Thus  an  elaftic  flick  may  be  deprived  of  its  elafticity,  by  being  made 
either  too  dry  or  too  wet. 

45,  Some,  convinced  of  the  reafonablenefs  of  the  fecretion  of  a  li¬ 
quor  in  the  brain  to  be  fent  out  by  the  nerves,  but  not  comprehend¬ 
ing  hovv'  a  fluid  could  have  fuch  a  rapid  retrograde  motion,  as  they  ima¬ 
gined  was  neceffary  for  conveying  the  impreffions  of  objects  made  on 
the  extremities  of  nerves  to  the  fenforium,  fuppofed  two  forts  of 
nerves;  one,  that  conveyed  a  liquor  for  mufcular  motion  and  nutri¬ 
tion;  the  Other,  compofed  of  foiid  lierVes,  ferving  for  organs  of  the 
fenfes,  to  convey  the  vibrations  communicated  from  objects  to  the  fen- 
foriiim.  ^  ^  ^  ^  ' 

'  46-  To  this  Opinion,  the  objedlions  again ff  the  fenfatory  nerves 
adfing  by  vibration  may  he  made  ;  and  there  is  fo  little  reafon  to  fufpeft 
any  did'erence  in  the  texture  of  the  differefit  parts 'of  the  brain  or 
nerves,  that,  -on  the  contrary,  the*  ifrudture  is  every  where  fimilar, 
and  branches  of  the  fame  nerve  frequently  ferve  both  for  fenfaticn  and 
motion.  ; 

It  will  foon  be  examined,  how  little  necefBty  there  is  for  fuppofing 
extremely  rapid  motions  of  the  nervous  fluid. 

*  47.  The  hypothecs  of  great  celerity  in  the  motion  of  the  fluid  of 
the  nerves  being  neceflary,  gave  alfo  rife  to  another  divifion  of  the 
nerves,  into  arterious  or  effluent,  and  venous  or  refluent.  It  was  faid, 
that  mufcular  motion  and  nutrition  depended  on  the  arterious  nerves^; 
and  that  the  fenfations  depended  on  an  accelerated  motion  of  the  ner¬ 
vous  fluid  towards  the  brain,  by  the'lmpreffions  which  the  objedfs  of 
the  fenfes  make  upon  the  venous  nerves.  By  this  fuppofition,  the  ab- 
furdit'y  of  rapid  fluxes  and  refluxes  in  the  fame  canal  was  prevented, 
and  an  advantage  was  thought  to  be  gained  hy  it,  of  faying  too  great  a 
wafle  of  the  fluid  of  the  nerves,  wiiich  otherwiie  the  encephalon  and 
fpinal  marrOw'  could  not  fufficiently  fuppiy  to  anfwer  all  the  exigencies 
of  life.  ■  ' 

48.'  To  this  opinion  it  has  been  objedfed,  iff.  That  there  is  no  ex¬ 
ample  in  the  body  of  a  fecreced  liquor  being  returned  immediately,  and 
unmixed,  to  the  gland  by  which  it  was  originally  feparated  from  the 
mafs  of  blood  ;  which  would  be  the  cafe  were  there  venous  nerves. 
2dly.  There  is  no  occafion  for  faving  the  fluid  of  the  nerves  in  the  man¬ 
ner  propofed  ;  the  organs  for  fecretingthat  fluid  being  large  enough  to 
fuppiy  all  that  is  neceflary  of  it  in  the  common  functions  of  life.  3dly, 
If  the  fluid  of  the  nerves  was  to  be' thus  kept  in  a  perpetual  circulation, 
it  would  foon  become  top  acrid  for  continuing  with  fafety  in  iuch  fen- 
fibie  tender  velTels  as  the  brain  and  fverves  are  ermipofed  of.  4thly, 
This  hypothefis  will  not  anfwer  the  defign  for  which  it  was  propofed  : 
for  though  the  momentary  application  of  an  objecf  might  caufe  an  ac- 
ceieration  in  the  fluid  of  venous  nerves,  ^et  if  the  objed-  was  kept  ap- 
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plied  to  the  nerves,  it  would  flop  their  fluid,  f°ar-„e°''we 

forward  to  the  brain  ;  and  therefore,  accorf.ng  to 

ftould  be  fenflble  of  no  objeas  except  thole  whole  apphcat.on  th- 

organs  of  'he  lenfes  was  momentary  and  fpinal  marrow 

49-  f  is  Tent  into  all  the  nerves,  and 

fecern  a  hquor  frouyhe  blood  which 

that  by  the  means  of  this  liquor  the  '  P  innnirp  v’hat  kind  of 

monly  affigned  to  them  >  deierTine  how  well  its 

.TuT  S  m’o.i  ;rfi;:ed  forp’erformmg  what  is  exp^aed  from  it 

eo.  Some  have  fuppofed  the  liquor  ot  the  nerves  to  be  of  a  ve  y 
ii  ^  ■  j  1  i;  ,p,  rni-ore*  but  flnce  none  of  our  juice,  appear  to 

bToTthis  fort!  and  ftnce  fuch  liquors  irritate  and  deftroy  the  parts  of 
the  body  which  they  are  thTg'of  Z1  an 

S  J  lur.,  i 

hinder  us  abfolutely  from  fuppobng  that  the  !>9^  ^  hartfcorn 

be  acrid  or  pungent,  or  of  the  nature  of  fpuit  of  wine,  hartlno.n. 

It  has  been  imagined  by  fome  that  the  liquor  of  the  nerves  is 
capable  of  vaft  explolion  like 

“i'Pr”:;'.  “r;r 

which  this  fluid  is  derived,  is  not  poileffed  of  any  luch  properties, 
:  ‘  n  T  f!  pofe  the  blood  to  furnifh  what  it  I*- 
fldes  all  thefe  operations  are  two  violent  for  toe  brain  o,  '» 

bea^-  ard  when  once  thev  are  begun,  they  arc  not  fo  quickly  con- 
UoTled  oi  relfrained,  as  experience  teaches  us  the  nerves  can  be  made 


;rWe°Tre  So  Tittle  acquainted  with  the  properties  o? 
elearical  effluvia  pervading  \hev  ftouid 


I  emuvia  pervaain^  evt^t  y  —  r ,  a  -/  ^  , 

tmiu  p  1  V  tes  cc  rliffl-'iilf  to  conceire  how  thev  ihoula 
rscononiy  I  snd  it  is  3S  diriit.uit  ^ „  . 

;5  _  ,  _ oorH  t  hpfe  are  difhcul-' 


animal  (economy;  ana  u  ,  Thef^  a-e  di flick 

be  retained  or  conduaed  in  a  long  nervous  cord,  i  hei.  a^e  ciiine.d 

ties  not  eauly  ,  •  j  r  this  of  the  nerves  mull 

i‘pI1  merhea  is^to  examine  the  liquors  of  flmilar  parts  of  the 


be^the  kTTTtT!koTramh:;  the  liqkrs  of  flmihr  parts  of  the 
body.  All  the 

than  the  compound  mafs  itfe  O  ;  ,  J’ brmn,  the  faliva, 

cavity  of  the  audomen  ^  T  there  is  occaflon  for  fe- 

ufei  tlmvTre  intendfd  for,  nature  has  provided  refervoirs  fo.  them 
to  fl-a-rnate  in  where  their  thinner  parts  may  be  car.icd  mt  by  the 
numerlTs  abfo’rbent  veins  difperfel  on  the  fnks  of  »>'>  pq-"- 

they  may  exhale  ^'^3'^'’^.^^!  Xu  it  ii  immediately 

fyf  fhp  nnfe  becomes  viicia  by  itagnaiion  ,  wu  / 

fecreted  U  is  thin  and  waceryh  as  appears  from  the  apphca.on  o 

kmu'dories  &c.  'I'he  cerumen  ot  the  ears  is  ot  a  v.oucry  con 

flfai  „to,j,ttr,u»i,S«s..,  Th,ma™.ol  .lum.^rv 
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r.al  grows  thick  in  the  lacunx.  The  bile  in  the  hepatic  dua  has 

and  Itiong.  1  he  mute  is  much  more  watery  as  it  flows  from  the 
kidneys,  than  w’hen  it  is  excreted  from  the  bladder.  The  feed  is 

ftthinal«,‘'fc“  tefticles,  and  is  concoaed  in  the  veficulta 

54.  Hence,  we  may  conclude,  that  a  thin  liquor  is  ferreted  in  the 
crJmd'.m  ‘'r^‘  ^  the  thinnlfs  of  fe! 

infinirdv  V  E’  ramihcations  within  the  fcull  are  almoft 

mfoEo  1“  ’  i"  the  encephalon  may  be  deter- 

mined  among  the  finefl:  or  thinneft  fluid?. 

refervoir,  where  the  li- 

Irts  Er  f  have  its  finer 

the  nerv«  !  '^r  '‘^"/"""hly  fnppofe,  that  it  goes  forward  into 

R  £ “  fame  condition  in  which  it  is  fecerned 

K  animal  liquors,  is  meant  no  more  than  thofe 

w^.ch  are  very  fluid,  and  which  feem  to  confift  of  a  large  proporhon 

o  sTJcfe""  °‘'y  and'terreti- 

vS itr  or  fl'aid.  and  have  fo  little 

mnror,  they  evaporate  without  leaving  a  ftain  •  fuch  is  the  liminr 

:.tf  “i  Z  .tr •'■t  “O  f"S 

otii.rs.  if  then  thefe  liquors  wtiich  are  fubjea  to  our  examination, 

fuch  rEn  rf  r  'h='t  we  can  fee  them,  have 

that  file  r  °  V°n  might  not  be  unreafonable  to  fay, 

Ivmnh  th  ““V°f  "’'‘®h  more  fine  and  fluid  than 

ffiXf  f  .  h  are  fmaller  ;  and  therefore  that  the 

fluid  of  he  nerves  is  a  defecated  water,  with  a  very  fmall  proportion 

of  the  mher  principles  extremely  fubtilized. 

nnnr  of  rr”  are  faid  to  contradia  this  opinion  of  the  li- 

TZ  rl  being  fo  fluid  and  fabtiie.  One  is,  that  upon  cut- 

Whfte^  '"‘"S  animal,  a  liquor  as  vifcid  as  the 

Wh  te  0.  an  egg  drops  out;  the  other  is,  that  a  wounded  nerve  yields 
a  glairy  fames.  But  thefe  do  not  appear  to  be  the  proper  fluid  of  the 
nerves,  it  being  evident,  that  what  is  difcharged  in  both  thefe  ci^e- 
comes  ^t  of  the  cellukr  fubftance  involving  fhe  nervous  fibril!  ’ 

tha^t  there  hoty  many  experiments  make  it  evident, 

that  there  is  a  conftant  uninterrupted  ftream  of  liquors  flowin? 

c!fe  onhTf !  diameter  of  their  canal,  which  is  always  the 

cale  of  the  nerves  in  a  natural  Rate  ;  it  is  furprifing  how  it  ever  could 
be  imagined  that  the  liquid  of  the  nerves  faould  be  obliged  to  few 
from  the  brain  to  each  mufcle  the  moment  we  will ;  or  fhat  this  7 

Mc°h  nfr°vef^°f  with  rte  like  fwiftnefs  from  the  extremity  of 

!s  iefi  rhf  ^PP''®d-  The  nerles, 

as  well  as  the  other  excretorie.s  of  the  glands,  always  are  full  of  li¬ 
quor  ,  t  e  degree  of  diftenfion.  of  the  canals  not  being  at  all  times 

alike 
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alike  even  in  a  found  ftate.  But  this  happens  without  inconvenience, 
as  the  iides  of  the  canals  have  a  power  to  accommodate  themfelves  to 
the  prefent  quantity,  unlefs  it  is  very  much  above  or  below  the  na¬ 
tural  Itandard  ;  in  both  which  cafes  difeafes  enfue. 

59.  The  motion  therefore  of  the  fluid  in  the  nerv^es  is  not  only 
conltant,  but  it  is  alfo  equal,  or  nearly  fo  :  for,  though  the  blood  in 
the  larger  arteries  is  moved  unequally  by  the  unequal  forces,  thecon- 
tradfioii  of  the  ventricle  of  the  heart,  and  the  weaker  power,  the 
fyflole  of  the  arteries  ;  yet  the  difference  between  thefe  two  moving 
powers  comes  to  be  lefs  and  lefs  perceptible,  as  the  arteries  divide  into 
Imaller  branches ;  becaufe  of  the  numerous  refiflences  which  the  li¬ 
quors  meet  with,  and  becaufe  the  canals  they  move  in  become  larger, 
till  in  the  very  fmall  arterious  branches,  there  is  no  fenfible  difference 
in  the  velocity  of  the  liquors  fr^m  the  effecB:  of  the  heart  or  arteries. 
'Fhe  motion  of  the  fluids  muft  ftill  be  more  equal  in  the  excretories  of 
glands,  and  particularly  in  thofe  where  the  veffels  have  divided  into 
very  minute  branches,  and  the  liquors  have  no  other  propelling  force 
but  the  heart  and  arteries  ;  therefore  the  nervous  fluid  moves  con- 
ftanrly,  equally,  and  flowly,  except  when  its  courfe  is  altered  by  the 
influence  of  the  mind,  or  by  the  preflureof  fome  neighbouring  a^iive 
organ. 

60.  There  being  neither  proof  nor  probability  of  the  valves  fup- 

pofed  by  fome  in  nerves,  we  are  not  to  alfume  them  in  accounting  for 
any  phenomena.  ~  / 

61.  W e  have  not,  and  it  is  probable  cannot  have  any  ideaofthe  manner 
in  which  mind  and  body  a6t  upon  each  other  ;  but  if  we  allow,  what  no 
one  attempts  to  deny,  that  the  one  is  affe61:ed  by  the  other,  and  that  the 
fluid  of  the  nerves  (whatever  name  may  be  given  it)  is  a  principal  in- 
ftrument  which  the  mind  makes  ufe  of  to  influence  the  actions  of  the 
body,  or  to  inform  itfeif  of  the  impreffions  made  on  the  body,  we 
muft  allow  that  the  mind  can  direct  this  inftrument  differently,  par¬ 
ticularly  as  to  quantity  and  celerity,  though  we  muft  remain  ignorant 
of  the  manner  how  many  phsenomena  depending  on  this  connedtion 
of  mind  and  body  are  produced.  Thus  we  fhould  in  vain  attempt  to 
account  for  animals  continuing  after  their  heads  were  ftruck  off,  or 
their  hearts  were  cut  out,  to  perform  a6tions  begun  before  they  fuf- 
fered  any  injury. 

62.  Let  us  now  fuppofe  the  nervous  fluid  fuch  as  has  been  argued 
for,  to  wit,  a  very  fluid  faponaceous  water,  moving  in  a  conftant 
equal,  flow  ftream,  from  the  enceph?don  and  fpinal  marrow,  in  each 
of  the  proper  nervous  fibres,  except  when  the  motion  is  changed  by 
fome  acceflory  caufe,  fuch  as  the  mind,  preffure  of  other  parts,  &c. 
and  let  us  examine  how  well  fuch  a  fuppofition  will  agree  with  the 
phenomena  of  the  three  great  fundlions,  nutrition,  fenfation,  and 
mufcular  motion,  which  the  nerves  are  principal  inftruments  of. 

63.  We  may  fay  in  general,  that  nerves  can  carry  fluids  to  the 
rnoft  minute  part  of  the  body,  to  fupply  what  is  wafted  in  any  of  the 
folids ;  that  the  impreflion  made  by  the  objedls  of  the  fenfes  on  the 
very  foft  pulpy  extremities  of  the  nerves  of  the  organs  of  the  fenfes, 

U  2  muft 
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muft  make  fuch  a  flop  in  the  eqaal-Howing  nervous  Huid,  as  muft  in- 
liantaneoufly  be  perceptible  at  the  fountain-head  from  which  the  pipes 
aftecl^d  ari^e ;  that  the  conftant  flow  of  the  liquor  of  the  nerves  into 
the  cavities  of  the  mufcular  flbriilae,^  occalions  the  natural  contraaion 
of  the  mufcies,  by  the  as  conilant  niius  it  makes  to  inc^afe  the  tranf-, 
verfe,  and  to  ihorten  the  longitudinal  diameter  of  each  nbre  ;  and  that 
it  is  only  to  allow  the  mind  a  power  of  determining  a  greater  quantity 
of  this  fame  fluid  with  a  greater  velocity  into  what  mufcular  fibres  it 
pleafes,  to  account  for  the  voluntary  ifroiig  adfion  of  the  mufcies.  , 

64.  But  as  fuch  a  fuperficial  account  would  not  be  fatisfadory,  it  will 
be  exocded  that  the  principal  phenomena  of  thefe  three  fundions 
Ihould  be  explained  by  the  means  of  fuch  a  fluid  as  has  been  fuppofed ; 
and  that  the  feveral  objedions  againft  this  dodfrine  fhould  be  anfwered ; 
let  us  attempt  this;  and  where  we  cannot  extricate  ourfelves  from 
difficulties  which  may  be  throwm  in,  let  us  confefs  ignorance. 

65.  If  water,  with  a  very  fmali  proportion  of  oils  and  falts  from  the 
earth,  proves  a  fit  nouriihment  for  vegetables,  fuch  a  liquor,  as  the 
fluid  of  the  nerves  has  been  defcribed,  may  not  be  unfit  for  repairing 

the  wafte  in  animals.  ,  a  • 

The  flow  continual  motion  of  this  nervous  fluid,  to  the  molt  mi¬ 
nute  parts  of  the  body,  feems  well  enough  calculated  to  fiipplv  the 
particles  that  are  conftantly  worn  off  from  the  foiids  by  the  circulation 
of  the  liquors  and  neceffary  ad  ions  of  life. 

The  greater  proportional  fize  of  the  encephalon  in  young  creatures 
than  in  adults,  feems  calculated  for  their  greater  proportional  growth  ; 
for  the  younger  the  animal  is,  the  larger  encephalon  and  ipeedier 

growth  it  has,  ‘ . 

A  paify  and  atrophy  of  the  members  generally  accompanying  each 

Other,  fhew,  that  nouriihment,  fenfation,  and  motion,  depend  on 

the  fame  caufe.  ... 

It  was  faid,  that  the  nerves  were  principal  inftruments  in  nutrition  ; 

not  that  they  were  the  foie  inftruments ;  and  therefore  an  atrophy  may 
proceed  from  the  compreffion,  or  other  lefion  of  an  artery,  without 
bein<’’  an  objedion  to  the  dodrine  here  advanced.  . 

‘66.  All  objeds  of  fenfe,  when  applied  to  their  proper  organs,  ^ad 
bv  impulfe  ;  and  this  adion  is  capable  of  being  increafed,  by  increaiing 
the  impelling  force.  In  tangible  objeds,  that  is  clearly  evident;  the 
clofer  thev  are  prefled  to  a  certain  degree,  the  more  diftind  percep¬ 
tion  enfues.  Odorous  particles  require  the  affiftance  of  air  moved  ra¬ 
pidly,  to  affed  our  nofe  :  fapid  fubftances,  that  are  fcarce  fufficient 
to  give  us  an  idea  of  their  taffe  by  their  own  weight,  are  affiftea  by 
the  prefluie  of  the  tongue  upon  the  palate  :  the  rays  of  light  colleded, 
drive  light  bodies  before  them  ;  found  communicates  a  vibration  to  all 

bodies  in  harmonic  proportion  with  it. 

The  impulfes  thus  made  by  any  of  thefe  objeds  on  the  foft  pulpy 
nerves,  which  are  full  of  liquor,  preffes  their  Tides  or  extremities, 
and  their  l!C|uor  is  hindered  to  flow  fo  freely  as  it  did.  X  he  canals 
beino-  all  full,  this  refiftance  muft  inftantaneoufly  affed  the  wffiole  co¬ 
lumn  of  fluids  in  the  canals  that  are  prefled,  and  their  origins,  and 
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Kave  the  fame  efFe6l  as  if  the  impulfe  had  been  made  upon  the  ori-.Tiri 
itfelf.  To  illultrate  this  by  a' grof?  comparifon,  let  a  perfon  pSfa 
water  out  of  a  fyringe,  through  a  long  flexible  pipe  fixed  to  ibe  fy.. 
Huge,  and  he  is  fenflble  of  refiflance,  of  a  pufo  backwards,  the  mo¬ 
ment  any  one  flops ^.e  orifice  of  t;he  pipe,  or  clofes  the  Tides,  of  it 
with^  his  fingers.  ^  i  hh  impulfe  made  on  the  nerves,  and 'thus  com¬ 
municated  to  their  origin,  varies  according  to  the  flrengih  or  weak- 
iiefs,  the  quicknefs  or  flownefs,  the  continuance  or  fpeedv  removal^ 
the^unifornfity  or  irregularity,  the  conftancy  or  alternation,  kc,  with 
which  objedls  are  applied  to  the  nerves. 

g  When  gny  object  is  regularly  applied  with  due  force  to  a  nerve, 
rightly  difpofed  to  be  imprefled  by  it,  and  is  communicated,  as  al¬ 
ready  explained,  to  the  fenforium,  it  gives  a  true  and  juft  idea  of  the 
cbjsct  to  the  mind. 

The  various  kinds  of  impulfes  wdiich  the  different  claifes  of  objects 
make,  occalion  in  animals,  which  ought  to  have  accurate  perceptions 
of  each  objedf,  a  necellity  of  having  the  different  organs  of  the  fenfes 
varioufly  modified,  fo  that  the  feveral  impulfes  may  be  regularly  ap¬ 
plied  to  the  nerves  in  each  organ;  or,  in  other  words,  iA-e  muft  have 
different  organs  of  the  fenfes  fitted  to  the  different  claffes  of  objecfs. 

The  objects  having  one  common  property  of  impulfe,  fo  all  the 
organs  have  moff  of  the  properties  of  the  organ  of  touching  in  com¬ 
mon  with  the  papillae  of  the  fkin.  In  the  nofe  and  tongue,  this  is 
evident  :  in  fome  operations  of  the  eyes  we  can  alfo  percerve  this ;  as 
we  may  hkewife  do  in  fome  cafes  where  matter  is  collected  in  the  in¬ 
ternal  ear, 

Thefe  properties  common  to  the  different  objects  and  organs  occa- 
fion  frequently  uncommon  effedts  in  the  application  of  an  objedi  to  an 
organ  proper  to  .  another  objedt  of  fenfation  ;  for  fometimes  we  have 
the  fame  idea  as  if  the  objedf  had  been  applied  to  its  own  proper  oro-an : 
at  other  times  the  objedf  is  as  it  were  changed,  and  we  have  the  idea 
as  if  the  organ  had  had  its  own  proper  objedb  applied  to  it.  Thus, 
for  example,  light  is  the  proper  objedl  to  be  applied  to  the  eye,  to 
give  us  any, idea  of  colours;  yet  when  all  light  is  excluded  from  the 
eyes,  an  idea  of  light  and  colours  may  be  excited  in  us  by  couching, 

fneezing,  rubbing,  or  ftriking  the  eye-ball.- - A  cane  vibrating,  fo 

as  not  to  excite  found  perceptible  to  the  ear,  applied  to  the  teeth,  raifes 
a  flrong  idea  of  found  ;  as  a  little  infea  creeping  in  the  meatus  aiidltorius 
alfo  does.  The  fingers  applied  to  two  rough  furfaces,  rubbing  on  each 
other,  are  fenfible  of  the  found  they  make  ;  furgeons  who  have  any 
practice  in  the  cure  of  fractured  bones  can  bear  witnefs  to  the  truth  of 
this.  The  fingers  dipped  in  acid  and  feveral  other  acrid  liquors,  have 
a  fenfation  very  like  to  taffing.  Smelling  and  tafting  we  all  know  are' 
fubfervieht  and  afliffing  to  each  other.  From  fuch  examples  we  have 
further  proof  of  one  general  caufe  of  our  fenfation?,  to  wit,  impulfe 
from  the  objedts ;  and  of  fuch  a  fimilarity  and  relation  in  the  organs, 
as  might  give  reafon  for  imagining  that  any  one  of  them  would  be 
capable  of  producing  the  effedt  of  another,  if  the  impulfes  of  the 
different  objedts  could  be  regularly  applied  to  each.  Hence  light  and 

found 
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fouod  mavafFea  infecls  and  other  animals  that  are  without  eyes  or  ears. 

If  the  impaife  of  an  objea  is  applied  wuh  due  force,  but  ure- 
Jlrlt  a  coifed  idea  ofihe  objea  is  raifed  Diftant  objefe  are 
eofifiiied  to  niyopesy  as  very  near  ones  are  to  prejbytie. 

If  the  application  of  the  itnpulfe  is  regular,^  but  the  force  wUh 
which  it  is  applied  is  too  v/eak,  our  perception  o.  tne  objeit  is  too  tai„t. 

One  may  whifper  fo  low  as  not  to  be  heard.  _ 

if  the  appliUon  of  objefls  is  too  violent,  and  there  is  any 
danser  of  the  tender  organs  of  our  fenfes  being  hurt  or  dellroyed,  an 
Leffy  fenfation  we  cal!  is  raifed,  whatever  the  organ  thus  iryured 
is  The  object  of  feeling  afFeds  every  organ  :  c^us  preffure,  ftrevching, 
cutting,  pricking,  acrid  falts,  pungent  oils,  peat  heat,  violent  cold, 
&c.  odfion  pain,  wbere-ever  they  ate  applied.  Befides,  every  parti¬ 
cular  organ  can  be  affedfed  with  pain  by  the  too  polent  application  ot 
its  own  proper  objedf.  Too  much  light  is  painful  to  the  eyes  ;  very 
loud  found  ftuns  the  ears  ;  very  odorous  bodies  and  too  fapid  objects  hu,t 
the  note  and  tongue.  A  pretty  fure  proof  this,  tnat  the  objedts  ot^our 
fenfes  all  a£t,  and  that  the  organs  ate  all  imptcfled,  in  nearly  the  lame 

''""'li'nce  a  middle  impulfe,  neither  too  fmall  nor  too  great,  is  necef- 
faiy  for  a  clear  perception  of  objeas,  we  aould  often  be  i.n  danger  or 
BO?  diftinguifhing  them,  if  we  were  not  fubjeaed  to  another  law^  to 
wit,  that  "numerous  impulfes  made  at  once,  or  m  ^  ftccemon 

to  each  Oiher,  increafe  our  perceptions  of  objeas.  Thu.,  fuch  .oun- 
as  would  not  be  heard  on  a  mountain  top,  will  be  di.tinaiy  heara  in 
a  wainfrotted  chamber.  We  feel  much  more  clearly  a  tangible  oDjcdr 
when  our  finger  is  drawn  along  it  than  when  applied  witn  the  fame 
force  but  by  a  fingle  prefl'ure,  upon  it.  We  make  repeated  applications 
of  odorous  Ld  fapid  objeas,  when  we  wife  to  fmell  or  tafte  accurately. 
The  end  of  a  burning  ftick  appears  much  more  iumino.us  wnen  quickly 

whirled  in  a  circle  than  when  at  reft.  ‘  ,  u  .  n. 

Whenever  the  uneafy  fenfatioo,  pa5n,  is  raifed  by  the^too  ftrong 

appUcatton  of  objeas,  a  fort  of  neceffity  is  as  it  were  impofed  upon  the 
mind  to  endeavour  to  get  free  of  the  injuring  caufe,  by  euber  with¬ 
drawing  the  grieved  part  of  the  body  from  it,  as  one  retires  his  hand 
when  his  finger  is  pricked  or  burnt;  or  the  injuring  caule  is  endea¬ 
voured  to  be  forced  from  the  body,  as  a  tenefmus  exeyes  tne  contrac¬ 
tion  which  pufhes  acrid  fceces  out  of  the  reaum.  In  both  thej^e  opera¬ 
tions  a  convulfive  contraaion  is  immediately  made  in  tne  lefed  part, 
or  hi  the  neighbautho6d  of  it ;  and  if  the  irritation  ,s  very  ftrong  or 
oermanent,  the  greater  part  of  the  nervous  fyltem  becomes  aueaed  in 
that  fpafmodic  or  conVulfive  way.  Is  it  this  necemty  which  ooliges 
the  mind  to  exert  herftif  in  refpi ration,  or  in  the  aaion  of  the  heart, 
when  the  lungs  or  heart  are  gorged  with  blood  ?  or  the  . ns  to  con - 
ttaa  the  pupil,  when  the  eye  is  expofed  to  ftrong  light  ?  or  fneezing  to 
be  performed  when  the  nofe  is  tickled?  &c.  Will  not  a  ihmulus  of 
any  nerve  more  readily  affea  ihofe  with  which  it  is  any  where  con- 
neaed  than  the  other  nerves  of  the  body  ?  May  not  this  <5'>t>P^‘'y 
jerve  as  a  monitor  of  the  niiud  rather  to  employ  the  organs  lurnifhed 
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vvnh  nerves  thus  connected,  to  in  freeing  her  of  any  uneafy 

fenfation,  than  to-  make  ufe  of  any  other  orgarjs  ?  Will  not  this  in 

forne  meafure  account  for  many  falutary  operations  performed  in  the 

body  before  experience  has  taught  us  the  fundlions  of  the  origans  per¬ 
forming  them  ?  ^  to  P 

^  1  hss  nifus  of  the  mind  to  free  the  body  of'ivhat  is  in  danger  of  be¬ 
ing  hurtful,  may  ferve  to  explain  the  phaenomena  of  many  difeafes, 
when  we  are  acquainted  with  the  diftributiori  of  the  particular  ner¬ 
ves  ;  and  from  this  we  can  underiland  the  operation  of  medicines  that 
ftimulate  ;  and  may  learn  how,  by  exciting  a  iharp,  but  monaentary 
pain,  we  may  free  the  body  of  another  pain  that  would  be  more 
durable ;  and  that,  by  having  it  thus  in  our  power  to  determine  3 
now  of  the  liquor  of  the  nerves  to  any  particular  part,  for  the  benefit 
of  that  part,  or  the  relief  of  any  other  difeafed  part,  we  can  do  efTentia! 
fervice  by  a  right  application  of  the  proper  medicines. 

If  a  pain -giving  caufe  is  very  violent  or  long  continued,  it  deflroys 
the  organs  either  irrecoverably,  or  does  them  fo  much  injury  that  they 
only  gradually  recover  :  people  have  become  blind  or  deaf  for  all  their 
lives  after  a  violent  effedt  of  light  on  their  eyes,  or  of  found  on  their 
ears  ;  and  we  are  frequently  expofed  to  as  much  light  and  found  as 
to  make  us  unfit  to  fee  or  hear  for  a  confiderable  time.  I  would  ex¬ 
plain  this  by  a  ligature  put  round  the  tender  branch  of  an  "herb.  This 
ligature  drawn  to  a  certain  degree,  may  weaken  the  canals  fo  as  to  be 
imht  for  the  circulation  of  the  juices  a  confiderable  time,  till  they  are 
gradually  explicated  and  made  firm  by  thefe  juices  :  a.  itridfer  h>ature 
would  diforder  the  fhuaure  of  the  fibres  fo  much,  that  the  liquors 
could  not  recover  them.^  The  analogy  is  fo  plain,  that  it  requires  no 
commentary.  T  hus  the  influence  of  a  nerve  tied  with  an  artery  in  the 

operation  of  an  aneurifm  may  ceafe  for  fume  time,  but  be  afterwards 
recovered, 

67.  I.  In  applying  the  fluid  of  the  nerves  to  the  adtion  of  mufcles,  It 
was  faid,.that  the  natural  or  involuntary  contradion  of  mufcles  was 
the  nifus  which  the  nervous  fluid  flowing  conftaoty  into  the  mufcular 
nbres  makes  to  diftend  thefe  fibrils,  by  enlarging  their  tranrverfe  dia¬ 
meters  and  fliortening  their  axes;  and  that  voluntary  contraaion  wnis 
Ov^ing  to  a  greater  quantity  of  that  nervous  liquor  determined  towards 
the  mufple  *,0  be  put  in  aaion,  and  poured  with  greater  niomenturn 
into  the  mufcular  Abrils,  by  the  power  of  the  mind  v/illing  to  make 

fuch  a  mulcle  to  adt,  or  obliged  to  do  it  by  an  irritatin.o-  pain-'^ivin;?- 
caufe.  o  r  to 

2.  There  are  fome  who  objedl  to  this  account  of  mufcular  motion, 
that  if  there  is  no  outlet  for  the  liquor  fuppofed  to  be  poured  into 
mufcular  fibres,  mufcles  would  always  be  in  a  ffate  of  contradlion, 
which  they  are  not;  and  if  there  is  a  pafTage  from  the  hbrils,  the 

as  it  was  thrown  in  ;  and  therefore  no 
mftenuon  of  the  fibres  or  contradfion  of  the  mufcles  could  be  made. 

3,  It  is  obferyed,  in  anfwer  to  this  objedfion,  that  notwithTandins^ 
the  evident  outlet  from  the  arteries  into  the  veins,  yei  the  arteries  are 

diflended 


aiftended  by  the  fyftole  of  the  heart,  or  any  other  c.u.e  i 

of  the  mufcle  m  contra  ..  ^  whe^'‘^2.s  it  does  not  appear, 

SJ 

“®5^To  UdsSs  Ver.  arrfwered^^ 

cuiar  fibres  are  fcortened,  and  th  ^^eir  volume  may 

the  one  way  balancing  the  mcreafe  m 

liot  be  changed,  te  ‘  between  the  mufcular  fibres  are  fuf- 

the  other.  2.  That  the  p  during  the  contraction  of 

ficient  to  lodge  thefe  ^  its^bulk;  and  that  it  is  evident  diat 

a  mufcle,  without  j,  thus  occupied  by  the  compreffion 

thefe  fpaces  between  he  fibrn  a  e  thu  J 

which  the  larger  veflels  of  ^  to  drive  the  blood 

during  the  aaion  of  the  velocity. 

in  the  veins  with  a  y  mufcles  being  owing  to  the 

6.  Another  objeaion  to  h  aa.on^ot^n^^^  diftraaile, 

influx  of  a  fluid  ,'n'°  .  ,’  therefore,  when  a  fluid  is  poured 

or  capable  of  oeing  -etc ^e,  ftretched  longitudinally,  as 

into  their  hollow  fibrils,  th  y  jncreafed ;  that  is,  a  mufcle  i 

well  as  have  their  tian  thicker,  when  it  is  put  into  aaion  ■, 

would  become  longer,  as  .  a  mufcle  is  ftiortened  while  it  aas. 

whereas  itis  certainly  known  obferved,  that  though  mufcular 

7.  In  anfwer  to  this,  it  itretched  by 

fibrils  are  difttaade,  ^t  t  ey  applied  to  them.  A  cord  that 

every  force,  however imad,  that  g  PH  ^  ^^,Qtnd  , 

can  be  ftretched  in  length  y  ^  two  •  and  it  muft  likewile  beob- 

Zt  Vield  in  theleaft  to  an  its  refiftance  to  the 

I'erved,  that  gradually  as  °  to  a  certain  length 

ftretchingtorce  increafes.  A  p  require  two  pounds 

by  a  pound  weight  appended  .o  ‘t’  ^  .  y  „era!  obfervatron 

k' ftrLir  It  very  little  reaffnable  obieaion  to 

of  a.umal  fibres  ,b„ve  mentioned,  unlefs  a  proof  is 

the  account  of  mufcui  .Cphnuid  of  the  nerves  muft  exert  upon 

brought  that  the  force  which  the  l.o.iud^of  _ 

each  fibre  of  a  mulcie,  i  ujpb  has  not  yet  been  attempted  to  be 

ing  or  ftretchuig  ‘be  fibi-s  .  '  ^  "  y 

proved. - It  would  appear  irom  the^pam^^.^^  rhat  mufcular  fibres 


^'iinto’Bucdl  £s. 


‘■;^ved. - it  would  appear  from ^ne^pa.nc^.^_^ 

frkfr  ;:r;tde^d&^on  without  danger  of  a  folution  of  con- 


'■‘t ‘^Mufcles  ceafing  to  when  Aeft  aneri«  tied  ^or^cut, ^and 
of^d'eaTfnUX  rs'reen'mentioned  as  objeaions  to.the  nervous 

Lfluence  cauilng  their  contradbons^  tying  or  cutting  oft  the 

To  the  firft  It  p^y^/.y‘C  5,;;,  the  contraaion  ceale  than  ftop- 

sierves  produces  the  eftea  ot  tnak.np, 
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Din!?  the  influx  of  the  arterious  blood  does;  and  it  will  be  univerfany 

allowed  that  the  influx  of  blood  into  mufcles  is  nectlTaiy  for  ' 

■  Y  ’  fTna.nns  rip-ht.  Whoever  obferves  the  motion  which  mjea- 
ing  eir  other  liquor  into  the  arteries  of  a  dead  animal,  caufes 

luntarv  or  excited  by  irritation,  he  may  lee  m  a  living  one. 

q  ff  mufcular  motion  depends  on  the  influx  of  tne  nervous  liquid, 

it  aa,  will  be  eafily  undeiftood  ftom  the  nerves  being  always  full  of 
their  liquor.  f  ijh  ^  fofficient 

quLi'iiy  of  their  liquor,  or  if  the  fibres  of  a  mufde  become  too  eafily 

difttaaile,  fuch  mufde  will  be  unadive  or  Hetermined 

1 1  If  too  great  a  quantity  of  the  liquor  of  the  nerves  is  rieterminea 

,0  "mufde  or  mufcles%y  caufe  which  the  mind  cannot  command. 

furh  mufcle  or  mufcles  will  be  convulfed.  ^  u  u 

12.  If  the  motion  of  the  liquid  of  the  nerves  is  not  uniform,  but  by 
difeafe  becomes  irregular,  an  aliernate  relaxation  and  contraaion  of 
mufdes  r^!y  be  thf  confequence.  Hence  trembling,  palfies,  chorea 
ikLdi  viti,  L.  Hence  alfo  the  convulfive  tremors  winch  animals  have 

“k.,  no,  in,. in,  h  much  «nno,  »  n,.,  So 

fuffici'ent  to  make  mufcles  contraa  with  ftrength  enough  to  overcome 
thf  refinances  to  their  aaions,  yet  there  may  be  a  fufficient  quantity  of 
l-.quor  in  the  nerves  to  allow  the  impreffions  of  objeas  to  be  conveyed 
tf  the  fenforium.  This  may  be  one  caufe  of  a  member  s  being  fome- 

times  fenfible  after  it  cannot  be  moved.  • 

u.  Except  the  liquor  of  .he  nerves  acqu.resTome  energy  in  the 

brain  which  we  have  no  reafon  to  think  the  circulation  of  the  fluids  m 
t^^e  vkels  can  give  ,t,  or  except  it  has  other  properties  than  what  we 
can  difeover  in  it,  or  except  there  is  an  agent  regulating  its  mo.mentun) 
and  coiirfe  to  different  parts  which  we  are  not  confcious  of;  if  fome  o 
"efe"  I  fay,  do  not  obtain,  the  aaion  of  the  of 

force  to  propel  our  liquors,  notwuhftanding  all  the  reliftances  that  ate 

to  it.  is  not  to  be  explained.  ^  .  n  •  „ 

,  c  All  mufcles,  but  efpecially  the  heart,  continue  to  contraa  m  an 

irregular  way,  after  they  are  cut  away  from  the  animal  to  whom  they 

belo®  ged  i  oling  perhaps  to  the  liquors  continuing  to  flow  in  the  fmad 

veffels,  and  being  poured  irregularly  f '  - 

16  It  is  faid  that  a  mufde  cut  out  of  the  body  continues  fome  tirne 
capable  of  contradion ;  whereas  by  tying  its  arteries  or  nerves,  while 
it  is  otherwife  entire  in  the  body,  it  lofes  its  contrading  power,  which 
therefore  does  not  depend  on  thefe  organs  the  arteries  or  nerves. 

The  lofs  of  the  power  of  ading  when  the  arteries  or  nerves  are  tied 
while  the  mufcle  is  in  the  body,  is  denied  by  fome  who  made  the  trial ; 
Tnd  it  might  be  expeded,  that  the  motion  of  a  mufcle  would  be  more 
confpicuous  where  there  is  no  refiftance  to  it,  as  is  the  cafe  when  ,t  is 
cut  away  from  all  the  parts  it  is  conneded^with,  than  when  its  connec¬ 
tion  remains  with  parts  refilling  i|contradile  efforts. 
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ly.  When  the  heart,  or  any  other  niufde  cut  away  fr6m  an  arlrm! 
has  ceafed  to  contraft,  its  contraftion  may  agam  be  rJftore"  bv  br«th! 

With  any  ftarp  inftrument.  That'  heat  or 
pricking  fliould,  by  their  ftimulus,  occahon  contraaion  in  a  livinir 

r7  ;  huf  how  they  fliould  have  the  fame  effej 

n  a  mukJe  feparateo  from  an  animal,  ]  know  not. 

to  A  nerves  to  be  glandular,  and 

perform  a  fecretion.  Others,  from  their  firm  texture,  imagine  them 

to  be  mufcular,  and  to  ferve  to  accelerate  the  motion  of  the  hnuor  in 

-ther^fl^  'hem;  but  as  no  proof  is  offer  Jot  ei- 

■thL  nlaintairred.  Others  would  make 

rtem  fcrte;  i.  To  divide  a  fmal!  nerve  into  many  nerves,  and  by  thefe 

means  to  increafe  the  number  of  nervous  branches.  2.  To  makekrves 
come  conveniently  by  different  directions  to  the  parts  to  which  they  be- 
fong.  3.  To  re-unite  feveral  fmall  nervous  fibres  into  one  laree  nerve 
Since  no  proof  is  brought  that  thefe  three  things  cannot  be  done  without 
pe  mterpofition  of  a  ganglion  ;  but  on  the  contrary,  we  foe  them  per- 
formed  where  there  are  no  ganglions,  we  muft  ftill  acknowledge  iLo- 
rance  concerning  the  ufes  of  thefe  knotes,  the  ganglions.  ^  ® 

0/  the  PARTICULAR  NERVES. 

'i’a'  there  are  forty  pair  of  nerves  in  all;  ten  of 
ich  come  oui  from  the  encephalon,  and  the  other  thirty  have  their  ori¬ 
gin  from  the  fpina!  marrow. 

wwf  r  j‘7  encephalon,  the  firfl  is  the  olfaaory, 

1  long  had  tne  name  of  the  mammillary  proceffes  of  the  brain  be- 

C  '^hich  were  moft  commonly  dif- 

«ed  by  the  antients,  the  anterior  ventricles  of  the  brain  are  extended 
forwards  upon  thefe  nerves,  and  adhere  fo  firmly  to  them,  that  they 
feem  to  make  the  upper  fide  of  the  nerves.  Each  of  them  being  large^ 
where  u  begins  to  be  ftretched  out,  and  gradually  becoming  fofaller  as 
pproaches  the  cribriform  bone,  was  imagined  to  referable  a  nipple. 

caS?  Tf  P-'  0“ 'i-  nerves,  obfervin '“Jh^ 

cavity  of  them  mil  of  liquor,  concluded,  that  thefe  olfaaory  nerves 

erved  to  convey  the  fuperlluous  moifture  of  the  brain  to  the  ho!^  of  the 
ethmoid  bone  through  which  it  paffed  into  ihe  nofe.  But  in  man,  the 

Ire  f^Jf  extended  forwards,  thefe  nerves 

are  lmail,  iong,  and  witnout  any  cavity,  having  their  origin  from  the 

corpora  fUiata,  near  the  part  where  the  interna!  carotid  artenes  are  about 
to  fend  off  their  oranches  to  the  different  parts  of  the  brain  ;  and  in  theff 

lion  made  for  lodging  tnern,  the  human  olfadlory  nerves  become  lamer 
till  they  are  extended  to  the  cribriform  bone;  where  they  fpiit  into  a  vr»at 

of  f„.ll  ,0  p.f.  .h, .0,1, ’.bo  ,i„,o  bo',.;  il,  ',b°  bS,; 

■.IS  “ ""  “■ 

7  lie  tender  flruaure  and  fudden  expanfion  of  thefe  nerves  on  fuch  a 
iargefurface,  render  it  i.mpo.Ttble  to  trace  them  far  ;  which  has  made 

iome 
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fome  authors  deny  them  to  be  nerves  :  but  when  w’e  break  the  circum¬ 
ference  of  the  cribriform  lamella,  and  then  gently  raife  it,  we  may  fee 
the  diftribution  of  the  nerves  fome  way  on  the  membrane  of  the  nofe. 

The  contrivance  of  defending  thefe  long  foft  nerves  from  being  too 
much  prefied  by  the  anterior  lobes  of  the  brain  under  which  they  lie,  is 
fingular;  becaufe  they  have  not  only  the  prominent  orbitar  proceffes  of 
the  frontal  bone  to  fupport  the  brain  on  each  fide,  with  the  veins  going 
into  the  longitudinal  linus,  and  other  attachments  bearing  it  up,  but 
there  is  a  groove  formed  in  each  lobe  ol  the  brain  itfelf  for  them  to 
lodge  in.  Their  fplitting  into  fo  many  fmall  branches  before  they  en¬ 
ter  the  bones  of  the  Ikull,  is  alfo  peculiar  to  them  ;  for  generally  the 
nerves  come  from  the  brain  in  difgregated  filaments,  and  unite  into 
cords,  as  they  arc  going  out  at  the  holes  of  the  bones.  This  contrivance 
is  the  belt  for  anfwering  the  purpofe  they  are  defigned  for,  of  being 
the  organ  of  fmelling;  for  had  they  been  expanded  upon  the  membrane 
of  the  nofe  into  a  medullary  w'eb,  fuch  as  the  optic  nerve  forms,  it 
would  have  been  too  fenfible  to  bear  the  imprefiions  of  fuch  objetSls  as 
are  applied  to  the  nofe  ;  and  a  diftribution  in  the  more  common  way, 
of  a  cord  fending  off  branches,  would  not  have  been  fufficient  for  fuch 
an  organ  of  fenfation. 

The  fecond  pair  of  nerves,  the  optic,  rifing  from  the  thalami  nervo¬ 
rum  opticorum,  make  a  large  curve  outwards,  and  then  run  obliquely 
inwards  and  forwards,  till  they  unite  at  the  fore-part  of  the  fella  turcica  ; 
then  foon  divide,  and  each  runs  obliquely  forwards  and  outwards  to  go 
out  at  its  proper  hole  in  the  fphenoid  bone,  accompanied  wirh  the  ocu¬ 
lar  artery,  to  be  extended  to  the  globe  of  the  eye,  within  which,  each 
is  expanded  into  a  very  fine  cup-like  web,  that  lines  all  the  infide  of 
the  eye  as  far  forwards  as  the  ciliary  circle,  and  is  univerfally  known  by 
the  name  of  retina. 

Notwithftanding  the  fubftance  of  this  pair  of  nerves  feems  to  be  blended 
at  the  place  where  they  are  joined,  yet  obfervat,ions  of  people,  whofe  op¬ 
tic  nerves  were  not  joined,  and  of  others  who  were  blind  of  one  eye 
from  a  fault  in  the  optic  nerve,  or  in  thofe  who  had  one  of  their  eyes 
taken  out,  make  it  appear,  that  there  is  no  fuch  intimate  union  of  fub¬ 
ftance  ;  the  optic  nerve  of  the  aftedted  fide  only  being  wafted,  while  the 
other  was  large  and  plump.  And  the  fame  obfervations  are  contradidfory 
to  the  dodfrine  of  a  decuftation  of  all  the  nerves  ;  for  the  difeafe  could  be 
traced  from  the  affedled  eye,  to  the  origin  of  the  nerve  on  the  fame  fide. 
In  many  fifties  indeed,  the  doctrine  of  decuftation  is  favoured  j  for  their 
Dptic  nerves  plainly  crofs  each  other,  without  any  union  at  the  part  where 
they  are  joined  in  men  and  moft  quadrupeds. 

Thefe  people,  whofe  optic  nerves  were  not  joined,  having  neither 
"een  objedts  double,  nor  turned  their  eyes  different  ways,  is  allb  a  plain 
3roof,  that  the  conjuneftion  of  the  optic  nerves  will  not  ferve  to  account 
•or  either  the  uniform  motions  of  our  eyes,  or  our  feeing  objedfs  fingle 
kvith  two  eyes,  though  it  may  be  one  caufe  of  the  remarkable  fympathy 
Df  the  one  eye  with  the  other  in  many  difeafes. 

The  retina  of  a  recent  eye,  without  any  preparation,  appears 

^  ^  X  2  ike 
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like  a  very  fine  web,  with  fome  blood- veflels  ccm’ng  from  its  cente^” 
to  be  diftributed  on  it ;  but,  after  a  good  injeftion  of  the  arteries  that 
run  in  the  fubftapce  of  this  nerve,  as  is  common  to  other  nerves,  it  is 
with  difficulty  that  we  can  obferve  its  nervous  medullary  fubfiance. 
The  fituation  of  thefe  veffels  in  the  central  part  of  the  optic  nerve  ; 
the  want  of  the  medullary  fibres  here,  and  the  firmnefs  of  this  nerve 
before  it  is  expanded  at  its  entry  into  the  ball  of  the  eye,  may  be  the 
reafon  why  we  do  not  fee  fuch  bodies,  or  parts  of  bodies,  whofe  picffure 
falls  on  this  central  part  of  the  retina.  An  inflammation  in  thofc 
arteries  of  the  retina,  which  feveral  fevers  and  an  ophthalmia  are  gene¬ 
rally  attended  with,  may  well  account  for  the  tendernefs  in  the  eyes, 
and  inability  to  bear  the  light,  which  people  have  in  thefe  difeafes. 
The  over-diflenfion  of  thefe  vefTels  may  likewife  ferve  to  account  for 
the  black  fpots  obferved  on  bright  coloured  bodies  efpecialiy,  and  for 
that  fmoaky  fog  through  which  all  objects  appear  to  be  feen  by  people 
in  fome  fevers.  If  thefe  vefTels  lofe  their  tone,  and  remain  preterna- 
turaliy  diftended,  no  objedTs  afFc£f  our  retina,  though  the  eye  externally 
appears  found  ;  or  this  may  be  one  caufe  of  an  an-saurofis  or  gutta 
ferena.  From  a  partial  diftenfion  of  thefe  veilels,  or  paraiyfis  of  a 
part  of  the  retina,  the  central  part,  or  the  circumference,  or  any 
other  part  of  obje£fs,  may  be  lofi  to  one  or  both  eyes. 

The  third  p^ir  of  nerves  rife  from  the  anterior  part  of  the  proceflus 
annularis,  and  piercing  the  dura  mater  a  little  before,  and  to  a  fide 
of  the  ends  of  the  polterior  clinoid  procefs  of  the  fphenoid  bone,  run 
along  the  receptacula,  or  cavernous  fmufes,  at  the  fide  of  the  ephip- 
pium,  to  get  out  at  the  foramina  lacera ;  after  which  each  of  them  di¬ 
vides  into  branches,  of  which  one,  after  forming  a  little  ganglion,  is 
diftributed  to  the  globe  of  the  eye ;  the  others  are  fent  to  the  mufculus 
recftus  of  the  palpebra,  and  to  the  attollens,  adducfor,  deprimens,  and 
obliquus  minor  mufcles  of  the  eye-ball.  Thefe  mufcles  being  princi¬ 
pal  inftruments  in  the  nnotions  of  the  eye-lid  and  eye-ball,  this  nerve, 
has  therefore  got  the  name  of  the  motor  oculi.  I  have  frequently 
obferved  in  convulfions  the  eye  lids  widely  opened,  the  cornea  turned 
upward  and  outwards,  and  the  eye-balls  funk  in  the  orbit;  which  well 
defcribed  the  conjunct  affion  of  the  mufcles  which  this  pair  of  nerves 
ferves.  The  diftenfion  of  a  confiderable  branch  of  the  carotid,  which 
pafles  over  this  nerve  near  its  origin  on  each  fide,  may  poffibly  be  the 
reafon  of  the  heavinefs  in  the  eye-lids  and  eyes,  after  drinking  hard,  or 
eating  much. 

The  fourth  pair  of  nerves,  which  are  the  fmalleft  of  any,  derive  their 
origin  from  the  back-part  of  the  bafe  of  the  teftes  ;  and  then  making 
a  long  courfe  on  the  fide  of  the  annular  protuberance,  enter  the  dura 
mater  a  little  farther  back,  and  more  externally  than  the  third  part, 
to  run  alfo  along  the  receptacula,  to  pafs  out  at  the  foramina  lacera,  and 
to  be  entirely  fpent  on  the  mufculi  trochleares,  or  fupenor  oblique  muf¬ 
cles  of  the  eyes.  I'hefe  mufcles  being  employed  in  performing  the 
rotatory  motions,  and  the  advencement  of  the  eye-bails  forward,  by 
which  feveral  of  our  paffions  are  exprefted,  the  nerves  that  ferve  them 
have  got  the  name  of  pathetici.  Why  thefe  fmall  nerves  fhould  be 

brought 
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brought  fo  far  to  this  mufcle,  when  it  could  have  been  fupplied  eafily 
by  the  motor  oculi,  I  know  not. 

The  fifth  pair  are  large  nerves,  rifing  from  the  annular  procefies 
where  the  medullary  procefies  of  the  cerebellum  join  in  the  formation 
of  that  tuber,  to  enter  the  dura  mater  near  the  point  of  the  petrous 
procefs  of  the  temporal  bones  ;  and  then  finking  clofe  by  the  recepta- 
cula  at  the  Tides  of  ihe  fella  turcica,  each  becomes  in  appearance  thick* 
er,  and  goes  out  of  the  fcull  in  three  great  branches. 

The  firft  branch  of  the  fifth  is  the  Ophthalmic,  which  runs  through 
the  foramen  lacerum  to  the  orbit,  having  in  its  pafTage  thither  a  con¬ 
nexion  with  the  fixth  pair.  It  is  afterwards  difiributed  to  the  ball  of 
the  eye  with  the  third  ;  to  the  nofe,  along  with  the  olfa6tory,  which  the 
branch  of  the  fifth  that  pafies  through  the  foramen  orbitarium  internum 
joins,  as  already  mentioned  in  the  defcription  of  the  firft  pair.  This 
ophthalmic  branch  alfo  fupplies  the  parts  at  the  internal  canthus  of  the 
orbit,  the  glandula  lacrymalis,  fat,  membranes,  mufcles,  and  tegu¬ 
ments  of  the  eye-lids  ;  its  longeft,  fartheft  extended  branch  paffino' 
through  the  foramen  fuperciliare  of  the  os  frontis,  to  be  diftributed 
to  the  forehead. 

The  fmall  fibres  which  this  firft  branch  of  the  fifth  and  the  third  pair 
of  nerves  fend  to  the  eye-ball,  being  fituated  on  the  optic  nerve,  and, 
after  piercing  the  fclerotic  coat,  running  along  the  choroid  coat  on  the 
outfide  of  the  retina  in  their  courfe  to  the  uvea  or  iris,  may  be  a  caufe 
of  the  fympathy  between  the  optic  nerve  and  the  uvea ;  by  which  we 
more  readily  acquire  the  habit  of  contra<fting  the  iris,  and  thereby 
lefTen  the  pupil,  w^hen  too  ftrong  light  is  excluded,  and  on  the  contrary 
enlarge  the  pupul  when  the  light  is  too  faint.  This,  with  the  fympathy 
which  muft  arife  from  fome  of  the  nerves  of  the  membrane  of  the 
noftrils,  being  derived  from  this  firft  branch  of  the  fifth  pair  of  nerves, 
may  alfo  be  the  caufe,  why  an  irritation  of  the  retina,  by  too  ftron»- 
light,  may  produce  fneezing,  as  if  a  ftimulus  had  been  applied  to  the 
menbrane  of  the  nofe  itfelf ;  why  preffing  the  internal  canthus  of  the 
orbit,  fometimes  ftops  fneezing;  why  irritation  of  the  nofe  or  of  the 
eye  caiifes  the  eye  lids  to  fhut  convulfively,  and  makes  the  tears  to  flow 
plentifully  ;  and  why  medicines  put  into  the  nofe,  frequently  do  great 
fervice  in  difeafes  of  the  eyes.  In  the  megrim  all  the  branches  of  the 
nerve  difeover  themfelves  to  be  affedled  :  for  the  forehead  is  racked 
with  pain,  the  eye-b^ll  is  painful,  and  feels  as  if  it  was  fqueezed,  the 
eye-lids  fhut  convulfively,  the  tears  trickle  down,  and  an  uneafy  heat 
is  felt  in  the  nofe.  Hence  we  can  underfiand  where  external  medi¬ 
cines  will  have  the  beft  efi'e6f,  when  applied  to  remove  this  difeafe, 
to  wit,  to  the  membrane  of  the  nofe,  and  to  the  forehead  ;  why 
alternate  prelTure  near  the  fuperciliary  hole  of  the  frontal  bone,  or 
fneezing,  fometimes  give  immediate  relief  in  the  megrim;  why  the 
fight  may  be  loft  by  an  injury  done  to  the  fupra  orbitar  branch  ;  how 
it  may  be  reftored  by  agitation  of  that  branch  of  this  nerve. 

The  fecond  branch  of  the  fifth  pair  of  nerves  may  be  called  maxil- 
laris  fuperior,  from  its  ferving  principally  the  parts  of  the  upper  jaw. 
It  goes  out  at  the  round  hole  of  the  fphenoid  bone,  and  fends  im¬ 
mediately 
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mediately  one  branch  into  the  channel  on  the  top  of  the  antrum  maxil- 
lare  j  the  membrane  of  which  and  the  upper  teeth  are  fupplied  by  it  in  its 
pallage.  As  this  branch  is  about  to  go  but  at  the  foramen  orbitarium 
externum,  it  fends  a  nerve  through  the  fubftance  of  the  os  maxillare 
to  come  out  at  fteno’s  du6f,  to  be  diftributed  to  the  frjre-part  of  the 
palate  j  and  what  remains  of  it  efcaping  at  the  external  orbitar  hole, 
divides  into  a  great  many  brancnes,  that  fupply  the  cheek,  upper  lip, 
and  noflril.  The  next  confiderable  branch  of  the  fuperior  maxillary 
nerve,  after  giving:  branches  which  are  refle^fed  through  the  fixth 
hole  of  the  fphenoid  bone,  to  join  the  intercoftal  where  it  is  paffing 
through  the  icull  with  the  carotid  artery,  and  the  portio  dura  of  the 
feventh  pair,  as  it  pafTes  through  the  os  petrofum,  is  fent  into  the  nofe 
by  the  hole  common  to  the  palate  and  fphenoidal  bone  j  and  the 
remaining  part  of  this  nerve  runs  in  the  palaio-maxillaris  canal,  giv¬ 
ing  off  branches  to  the  temples  and  pterygoid  mufcles,  and  comes  at 
lalf  into  the  palate  to  be  loft.  Hence,  the  ach  in  the  teeth  of  the 
upper  jaw  occaiions  a  gnawing  pain  deep  feated  in  the  bones  of  the 
face,  with  fwelling  in  the  eye-lids,  cheek,  nofe,  and  upper  lip  5  and 
on  the  other  hand,  an  inflammation  in  thefe  parts,  or  a  megrim,  is 
often  attended  with  fharp  pain  in  the  teeth.  Hence,  an  obftrucftion 
in  the  du£i:  of  the  maxillary  finus,  which  obliges  the  liquor  fecreted 
there  to  find  out  a  preternatural  route  for  itfelf,  may  be  occaiioned  by 
the  pain  of  the  teeth.  Hence,  the  upper  lip  frequently  fuffers  w^hen 
the  palate  or  nofe  is  ulcerated. 

The  third  or  maxillaris  inferior  branch  of  the  fifth  pair  going  out 
at  the  oval  hole  of  the  fphenoid  bone,  ferves  the  mufcles  of  the  lower 
jaw,  and  the  mufcles  fituated  between  the  os  hyoides  and  jaw  ;  all  the 
falivary  glands,  the  amygdala,  and  the  external  ear,  have  branches 
from  it  :  it  has  a  large  branch  loft  in  the  tongue,  and  fends 
another  through  the  canal  in  the  fubftance  of  the  lower  jaw  to  ferve 
all  the  teeth  there,  and  to  come  out  at  the  hole  in  the  fore-part  of  the 
law,  to  be  loft  in  the  chin  and  under  lip.  Hence  a  convulfive  contrac¬ 
tion  of  the  mufcles  of  the  lower  jaw,  or  the  mouth’s  being  involuntarily 
ihut,  a  great  flow  of  fpittle  or  falivation,  a  pain  in  the  ear,  efpecially 
in  defflutltion,  and  a  fwelling  about  the  throat,  are  natural  confequences 
of  a  violent  irritation  of  the  nerves  of  the  lower  teeth  in  the  tooth- 
ach  i  and  pain  in  the  teeth  and  ear,  is  as  natural  a  confequence  of  an 
ano-ina.  Hence  alternate  prefture  on  the  chin  may  fometimes  relieve 
th^violence  of  a  tooih-ach.  Hence  deftroying  the  nerves  of  a  tooth  by 
a£lua]  or  potential  cauteries,  or  pulling  a  carious  tooth,  often  removes 
thefe  fymptoms  Immediately.  Hence  no  cure  is  to  be  found  for  fome 
ulcers  in  the  upper  or  lower  jaw,  but  by  drawing  a  tooth.  Hence 
in  cancers  of  the  upper  lip,  the  falivary  glands  are  in  danger  of  be¬ 
ing  affeded,  or  the  difeafe  may  be  occafioned  to  the  lip  by  its  be¬ 
ginning  in  the  glands.  Perhaps  the  fympathy  of  the  organs  of  tafting 
and  fmellmg  may  in  fome  meafure  depend  on  their  both  receiving 
nerves  from  the  fifth  pair. 

The  fixth  pair  of  nerves,  which  is  the  fmalleft  except  the  fourth, 
rifes  from  the  fore-part  of  the  corpora  pyramidalia  ^  and  each  enter- 
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fphenoid  bone,  has  a  iLg  b  ^ 

within  the  receptaealum  at  the^fide  of  Til membrane,  and 
jmmerfed  in  the  blood  of  the  tecenLle  K  ■'» 

-gnorant.  It  goes  afterwards  out  at  he'  fn?  T  ^ 

•'fhit,  to  ferve  the  abduaor  mufcle  of  th  lacerum  into  the 

tierve  may  therefore  be  one  caufe  rf  a  A 'i^v  ^ 

I  this  nerve  below  the  dura  mLer^  h^l  'he  pafl'age  of 

mtl  carotid  arterv  and  to  th  V  k  “ the  inter- 

■»™.  n.  .hf  cts, *'  '“''“f 

t>  nerve  either  goes  from  each  of  th  ^  comiguous-to  the  carotid, 
with  the  angle  bevoiid  wh  ^  tttt^°mmon  wav,  to  wi- 

and  to  fornf  the  begin nin'rof'  t'he  huercoAaTrf’'"'"*^ 

common  defcription  :  or  accord  nt  In  1'  f''*"’  ^«mding  to  the 

np  from  the  great  ganglion  of  the  Tntcrcoft^"^! "‘^''ve  comes 
here.  “  ^  ‘nc.rcoltai,  to  be  joined  to  the  fixth 

common^'^doar^e  ^thi'^’h  "Pmion  are,  that,  according  to  the 

-11.J,  worr;„  .trSo"  ‘ v-: 

place,  it  is  obferved,  that  the  fixrh  ^  hr  'he  next 

" '-s  before  it  comes  to  t^e  plac^therTth' 

therefore  it  is  more  probabi  th^t  r-cl''  """"  ^ooB)  and 

than  gives  ofF  a  branch  Laftiv  •  f  f’  there,  rather 

tercoffal  nerves  of  living  anin^a’ls  th^r"^^’  “P°"  ‘'“"mg  the  in- 

they  loff  their  bright  wfter  ^he  ^  P  affeaed ; 

feparated  in  greater^nuantirv  ’  th  gn'")  as  we  call  it,  was 

tilaginous  membrane^  a't  the  rmernaU^ntr'  “"tracded  ;  the  car- 
and  the  eye-ball  itfelf  was  diminilhed  ’  ’ 

cd  tLs"^"ft,‘'TLtmheTb''°™h”°‘’  this  objeaion  is  anrwer- 

as  well  as  thi!  does!  tpprn*;  ft  f  ^  wa", 

coftaj  ;  and  that  the  reflexion  won!  t  ^he  inter- 

;« up  “St,;'  v‘  ““"S'" 

this  nerve  is  in  general  thicker  ar  Jq  f  ^  •*  denied  that 

was  Aippofed  to  be  thickeft  back-part  j  and  if  it 

above  could  not  be  draw^  from  this'  1°  titbit,  the  conciuf.on  made 
enlarge  fometimes  where  there  i*;  PP^arance,  becaufe  other  nerves 

inlhnce  already  in  the 

the  dura  rnater.  3dly,  Theexnerim^^  °  r  ^  pair  while  below 
that  the  eyes  are  afFeaed  unnn^r  animals  fliew  indeed, 

the  way  which  i^thThav^e  ^  A  V  not  la 

nifhed  (uch  a  of  the  nerve had  fur- 

the  eye  ;  for  it  mitrht  have  been  th  ^  h  abdudor  mufcle  of 

been  fo  much  weakened  immedi  r  !  ^  tnufcle  would  have 

i..  .u»gu.,.  riarrotSar"  XT 

b=  a  Po.r,,ua„„  T,  vrf  'p“:°”  si 

equivocal  :  and  moreobfervati.,nT  n  ^  ”  arguments  are  ftili 

more  oblervations  and  experiments  muft  be  made,  before 
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«  can  be  determined  with  certainty,  whether  the  frxth  pair  of  nerves 
At  °this“b«  ire  the  ^  thal  TheTpt 

Jhe  TnLcXl  t  lives  fuch  from  it.  Others  deny  any  fuch  com¬ 
munication  between  them;  and  ‘^°*^j'’°/‘®g'”tif°Xxrmining 
confefs,  that  in  feme  fubjedts  they  cou^  T^rnot  defeXne  Xthef 

treri:uTfilaitr;olfLm’ the  one  -  the  other^or^not. 
Sometimes  I  haveAhought  was 

i;id  Sr  f^Mdant r  a!r^ taU  the  ^jeas  where  I  had  puihed 

an  injeaion  fuccefsfully  into  the  very  fmall  ^ 

ierve  a  plexus  of  veffels  conncaing  t  e  one  alTuted 

thefe  wavs,  however,  there  is  as  much  connea.on  as,  we 

from  many  experiments  and  obfervations  on 

to  make  a  very  great  fympathy  among  the  nerves  herv..  P  y 
appXtcelTn  fhe  e/es  'of  Jogs,  vvhofe  intercoftai  nerves  were  .ut, 

might  be  owing  to  this  ,  j  ^  ,  t  ,he  annular 

The  feventh  pair  comes  out  from  the  iatera  p  ,j 

procefs,  behind  where  the  medullary  procefs  of 

ihan  moft  other  nerves  enters  imema  °  ,,i,hin 

bou.  .n.«  *.  .«»!=,  ,~h!«.  «d  fc-'”'"'” 

is  ftretched  on  this  inner  camera  or  the  ear  m  .  y  ^ 
rtunre-  and  bein"  never  feen  in  the  form  of  a  firm  cord,  Uic 
ither  parcel  of  this  and  moft  other  nerves  become,  rs  called  portro 

i'he°ith«  pTrt  oTJhisTvtmh  pair  paffes  through  Galen’s 
ctecum,  or  Follopius’s  aqusdiia,  in  fenffiJm  the  lingual 

IS  rrimX'Sair;;,  along'theoutfide  of  the  ruba 

Euftachiana,  and  crofs  'o  it.  "Vhe 

verTaJutjtXwSr’this  ni  mJkes  with  the  fifth,  or  the  fudden 
violent  refleafon  it  would  fuffer  on  ‘he  i-uppofkmn  of  .ts 
rhe  fifth  to  the  (bventh,  ^  the 

comes  from  the  XX  be  efteemed  a  branch 

ordinary  way,  an  i  which  is  incrcafed  by 

the  feven  pair  SO'"S  “  bundle  of  the  feventh  gives  branches 

this  acqui  ition.  ^  malleu*?  and  to  the  dura  mater,  while  it  paffes 
to  the  mafe  es  comes  out  in  a  firm  chord 

through  ^  end  of  this  canal,  between  the  fiyloid  and 

il  .!.«  .»p».l  bo...  6i.»5  a™'™ 


^-or  we  particular  l^^rves.  i6i 

to  the  little  oblique  mufcles  of  the  head,  and  to  thofe  that  rife  from  the 
ftyloid  procefs.  It  then  pierces  through  the  parotid  gland,  and  divides 
into  a  great  many  branches,  which  are  difperfed  in  the  mufcles  and 
teguoients  that  cover  all  the  fide  of  the  upper  part  of  the  neck,  the 
whole  face  and  cranium,  as  far  back  as  the  temples,  including  a 
confiderable  part  of  the  external  ear.  Its  branches  having  thus  a  con-* 
liderable  connection  with  all  the  three  branches  of  the  hfih  pair,  and 
with  the  fecond  cervical,  occafion  a  great  fynipathy  of  thefe  nerves 
W’ith  it.  Hence,  in  the  tooth-ach,  the  pain  is  fometioies  very  little  in 
the  aflecfed  tooth,  compared  to  what  it  is  all  along  the  fide  of  the  head 
and  in  the  ear.  Hence  probably  the  relief  of  the  tooth-ach  from  blifters 
applied  behind  or  before  the  ear,  or  by  a  hot  iron  touching  the  antihelix 
of  the  ear.  By  this  communication  or  conneCfion  poffibly  Coo  it  is. 


that  a  vibrating  ftring  held  between  one’s  teeth,  gives-a  Itrong  idea  of 


iound  to  the  perlon  who  holds  it,  Vi^hich  cannot  be  perceived  by  any  body 
elfe.  Perh-ips  too  the  diltribution  of  this  nerve  occafions  the  head  to 
be  fo  quickly  turned  upon  the  innprellion  of  found  on  our  ears. 

The  eighth  pair  of  nerves  rile  from  the  lateral  bafes  of  the  corpora 
olivaria  m  difgregated  fibres;  and  as  they  are  entering  the  anterior 
internal  part  ot  the  holes  common  to  the  os  occipitis  and  temporum, 
each  is  joined  by  a  nerve  which  afeends  within  the  dura  mater  from  the 
tcfith  of  the  head,  tne  hrft,  fecond  and  inferior  cervical  rierves :  this 
every  body  knows  has  the  name  of  the  nervus  accelTorius-  When  the 
two  get  out  of  the  fcull  the  accelTorius  leparates  from  the  eighth,  and, 
deicending  obliquely  outwards,  palies  through  the  flerno-maifoideus  muf- 
cie,  to  v.?hich  it  gives  branches,  and  afterwards  terminates  in  the  trape¬ 
zius  and  rhomboid  mufcles  of  the  Icapula.  In  this  courfe  it  is  gene.^ally 
more  or  lefs  joined  by  the  fecond  cervical  nerve.  Why  this  nerve, 
and  feveral  otners  which  are  diftributed  to  mufcles,  are  made  to  pierce 
through  mufcles  which  they  might  have  only  palled  near  to,  I 
know  not. 

The  large  eighth  pair,  foon  after  its  exit,  gives  nerves  to  the  tongue, 
larynx,  pharynx,  and  ganglion  of  the  intercolfal  nerve,  and  being  dif- 
joined  from  the  ninth  and  intercohal,  to  which  it  adheres  clofelyVome 
way,  runs  ftraight  down  the  neck  behind  the  internal  jugular  vein,  and 
at  the  external  fide  of  the  carotid  artery.  As  it  is  about  to  enter  the 
thorax,  a  large  nerve  goes  oft  from  the  eighth  of  each  fide  :  this  branch 
of  the  right  fide  turns  round  from  the  fore  to  the  back  part  of  ihe  fub- 
clavian  artery,  while  the  branch  of  the  left-fide  turns  round  ihe  great 
curve  of  the  aorta,  and  both  of  them  mounting  up  avain  at  the  lide  of 
tne  cefophagus,  to  which  they  give  branches,  are  at  length  loll  in  the 
larynx.  Thefe  are  called  the  recurrent  nef'C^es,  which  we  are  defired  to 
fhun  in  the  operation  of  bronchotomy,  though  their  deep  fuuafion 
proteifis  them  fufEciently,  1  he  mulcles  of  the  larynx  being  in  a 
great  meafure  fupplied  with  nerves  from  the  recurrents,  it  is  to  be  ex- 
pedfed,  that  the  cu'.tiiig  of  them  will  greatly  weaken  the  voice,  though 
it  will  not  be  entirely  lofi,  fo  long  as  the  fupeitor  branches  of  the 
eighth  pair  are  entire.  Why  the  recurrent  nerves  rife  fo  low  from  the 
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eighth  pair  to  go  round  a  large  artery,  and  to  have  fuch  a  long  courfe  up* 
wards,  I  know  not.  , 

I'he  eighth  pair,  above  and  at  or  near  the  place  where  the  recur¬ 
rent  nerves  go  off  from  it,  or  frequently  the  recurrents  themfelves, 
fend  offfmall  nerves  to  the  pericardium,  and  to  join  with  the  branches 
of  the  intercohal  that  are  diflributcd  to  the  heart;  but  their  fize  and 
fituation  are  uncertain. 

After  thefe  branches  are  fent  off,  the  par  vagum  on  each  fide  dfe- 
fcends  behind  the  great  branch  of  the  trachea,  and  gives  numerous  fi¬ 
laments  to  the  lungs,  and  feme  to  the  heart  in  going  to  the  cefopba- 
gus.  The  one  of  the  left- fide  running  on  the  fore-part  of  the  esfo*^ 
phagiis,  communicates  by  feverai  branches  with  the  right  one  in  its 
defeent  to  be  diftributed  to  the  fiomach  :  the  right  one  gets  behind  the 
(sfophagus,  where  it  fplits  and  rejoins  feverai  times  before  it  arrives  at 
the  ffomach,  to  which  it  fends  nerves;  and  then  being  joined  by  one 
or  more  branches  from  the  left-trunk,  they  run  towards  the  cseliac 
artery,  there  to  join  into  the  great  femilunar  ganglion  formed  by  the 
two  intercoftals.  ^ 

From  the  diffribution  of  this  par  vagum,  we  may  find  how  tickling 
the  fauces  with  a  feather  or  any  fuch  fubffance,  excites  a  naufea  and 
inclination  to  vomit;  why  coughing  occafions  vomiting,  or  vomiting 
raifes  a  cough.  Hence  we  fee  how  the  nervous  afthma  and  the  tuffis 
convulfiva,  chincough,  are  attended  with  a  draitening  of  the  glottis; 
w'hy  food  difficult  to  digeft  occafions  the  afthma  to  weakly  people; 
and'why  emetics  have  frequently  cured  the  afthma  very  fpeedily  ; 
why  an  attempt  to  vomit  is  fometimes  in  danger  of  fuffocating  afth- 
matic  people  ;  why  the  fuperior  orifice  of  the  ftomach  is  fo  fenfible, 
as  to  be  looked  on  by  fome  as  the  feat  of  the  foul  ;  why  peo¬ 
ple  fubje^f  to  diilenfions  of  the  ftomach,  have  fo  frequently  the 
fenfation  of  balls  in  their  breafts  and  throats ;  why  the  globus  hifteri- 
cus  is  fo  often  attended  with  a  violent  ftrangulation  at  the  glottis, 

T’he  ninth  pair  of  nerves  comes  from  the  inferior  part  of  the  cor¬ 
pora  pyramidalia,  to  go  out  of  the  fcull  at  their  proper  holes  of  the 
occipital  bone.  xAfter  their  egrefs  they  adhere  for  fome  way  firmly  to 
the  eighth  and  intercofial  ;  and  then  fending  a  branch,  which  in  many 
fubjC(51;s  is  joined  with  branches  of  the  firft  and  fecond  cervical  nerves, 
to  be  diftributed  to  the  thyroid  gland  and  rnufcles  on  the  fore-part  of 
the  trachea  arteria,  the  ninth  is  loft  in  the  mufcles  and  fubftance  of 
the  tongue.  Some  have  thought  this  nerve,  and  others  have  imagi- 
gined  the  third  branch  of  the  fifth  pair  of  nerves,  to  be  the  proper 
guftatory  nerve.  I  am  acquainted  with  no  obfervation  or  experiments 
to  prove  either  opinion,  or  to  aftbre  us,  that  both  nerves  do  not  ferve 
tor  tafting  and  for  the  motion  of  the  tongue.  May  not  the  diftribu- 
tion  of  this  nerve  to  the  mufcles  below,  as  w'ell  as  above  the  os  hyoi- 
des,  contrihute  to  their  adding  more  uniformly  in  depreffing  the  lower 
jaw  or  bead  ? 

The  tenth  pair  rifes  in  feparate  threads  from  the  fides  of  the  fpinal 
meuTow,  to  go  out  between  the  os  occipitis  and  firft  vertebra  of  the 
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neck.  After  each  of  them  has  given  branches  to  the  great  ganglion 
of  the  intercoftal,  Sih,  Qth,  and  ift  cervical  nerves,  it  is  diltributed 
to  the  ftraight,  oblique,  and  fome  of  the  extenfor  mufcles  of  the 
head.  Whether  the  name  of  the  tenth  of  the  head,  or  of  the  firft 
vertebral,  fhould  be  given  to  this  pair  of  nerves,  is  of  no  fuch  con- 
lequence  as  to  deferve  a  debate,  though  it  has  fome  of  the  marks  of 
the  fpinal  nerves,  to  wit,  its  being  formed  of  hlaments  proceeding 
from  both  the  lore  and  back  part  of  the  medulla,  and  a  little  ganglion 
being  fornued  where  thefe  filaments  meet. 

In  delciibing  the  fixth  pair,  I  followed  the  ufual  way  of  fpeaking 
among  anatomifis,  and  called  that  the  beginning  of  the  intercoftal 
nerve  which  conies  out  of  the  fcull ;  and  rherefoje  fnali  here  add  a 
curiory  deicription  of  this  nerve,  notwithfianding  its  much  larger 
part  i.5  compoied  of  nerves* coming  out  from  the  fpinal  marrow, 
f  acre  ii  no  greater  incongruity  in  point  of  method  to  fay,  that  the 
nerve  we  are  deferibing  receives  additions  from  others  that  have  not 
oeen  deicribed,  than  it  is  to  repeat  in  the  defeription  of  a  great  many 
iierves,  that  each  of  them  gives  branches  to  form  a  nerve  which  we 
are  ignorant  of  ;  w^hich  is  all  the  difference  between  deferibing  the 
intercoita!  beiore  or  after  the  fpinal  nerves. 

Tile  branch  which  is  reflecfed  from  the  fixth  pair,  joined  poflibly 
by  iome  filaments  of  the  opththalmic  branch  of  the  fifth,  runs  along 
with  the  internal  carotid  artery,  through  the  crooked  canal  formed 
for  it  in  the  temporal  bone,  where  the  little  nerve  is  very  foft  and 
pappy,  and  in  ieveral  fubjehts  divides  and  unites  again,  and  is  joined 
by  one  or  more  branches  from  the  fifth,  particularly  of  its  fuperior 
maxillary  branch,  before  it  comes  out  of  the  fcull.  May  the  com- 
preiiion  of  this  nerve  by  the  carotid  artery  when  ffretched  during  the 
fydoie,  contribute  to  the  diaftole  of  the  heart  ?  As  foon  as  the  nerve 


eicapes  out  of  this  bony  canal,  it  is  conne£fed  a  little  way  with  the 
eighth  and  ninth  ;  then  feparating  from  thefe,  after  Teeming  to  re¬ 
ceive  additr  nai  nerves  from  them,  it  forms  a  large  ganglion,  into 
which  branches  from  the  tenth  of  the  head,  and  from  the  firft  and 
fecond  cervical,  enter.  From  this  2:an"lion  the  nerves  come  out 
again  imail  to  run  down  the  neck  along  with  the  carotid  artery,  com¬ 
municating  by  branches  with  the  cervical  nerves,  and  giving  nerves 
to  the  mufcles  that  bend  the  head  and  neck.  As  the  intercoftal  is 
about  to  enter  the  thorax,  it  forms  another  ganglion,  from  which 
nerves  are  fent  to  the  trachea  and  to  the  heart  ;  thefe  defigned  for  the 
heart  joining  with  the  branches  of  the  eighth,  and  moft  of  them 
pafting  between  the  two  great  arteries  and  the  auricles,  to  the  fub- 
ftance  of  that  mufcle.  The  intercoftal  after  this  confiPcing  of  two 
branches,  one  going  behind,  and  the  other  running  over  the  fore¬ 
part  of  the  fubclavian  artery,  forms  a  new  ganglion  where  the  two 
branches  unite  below  that  artery,' and  then  deicending  along  the  Tides 
pf  the  vertebrae  of  the  thorax,  receives  branches  from  each  of  the 
dorfai  nerves ;  which  branches  appearing"^ to  come  out  between  the 
ribs,  have  giyen  the  name  of  intercoftal  to  the  whole  nerve.  AVhere 
the  addition  is  made  to  it  from  the  fifth  dorfai  nerve,  a  branch  goes 
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off  obliquely  forwards;  which  beiof^  joined  by  fuch  branches  from 
the  fixths  feventh,  eighth,  and  ninth  dorfal,  an  anterior  trunk  is 
formed,  and  paffes  between  the  fibres  of  the  appendix  mufculofa  of 
the  diaphragm,  to  form,  along  with  the  other  intercoftal  and  the 
branches  of  the  eighth  pair,  a  large  lemiiunar  ganglion,  fituated 
beiween  the  csliac  and  fiipersor  mefenteric  arteries  ;  the  roots  of 
which  are  as  it  v/ere  involved  in  a  Ibrt  ol  nervous  net-woik  of  this 
ganglion,  from  which  a  great  number  of  very  fmal!  nervous  threads 
run  out  to  be  extended  on  the  furface  of  all  the  branches  of  thofe 
two  arteries,  lo  as  to  be  eafily  feen  when  any  of  the  arteries  are  ftretch- 
cd,  but  not  to  be  railed  from  them  by  diffedlion  ;  and  thus  the 
liver,  gall  -  bladder,  duodenum,  pancreas,  fpleen,  jejunum,  ilium, 
and  a  large  fiiare  of  the  colon,  have  their  nerves  fent  from  this 
great  folar  ganglion  or  plexus.  May  the  periffaltic  motion  of  the 
inteflfnes  depend  in  fome  meafure  on  the  paffage  of  the  intercolial 
iicrves  through  the  diaphragm  ? 

Several  fibres  of  this  ganglion,  running  dowm  upon  the  aorta,  meet 
with  other  nerves  fent  from  the  polferior  trunk  of  the  intercoftal, 
which  continues  its  courfe  along  the  ftdes  of  the  vertebrae,  they  fup- 
ply  the  glandules  renales,  kidneys,  and  telies  in  men,  or  ovaria  in 
women  ;  and  then  they  form  a  net-work  upon  the  inferior  mefen¬ 
teric  artery  where  the  nerves  of  the  two  Tides  meet,  and  accompany 
the  branches  of  this  artery  to  the  part  of  the  colon  that  lies  in  the 
left  fide  of  the  belly,  and  to  the  redfum,  as  far  down  as  to  the  lower 
part  of  the  pelvis. 

The  i  ntercoifal  continuing  down  by  the  fide  of  the  vertebrs  of  the 
loins,  is  joined  by  nerves  coming  from  between  thefe  vertebrae,  and 
fends  newes  to  the  organs  of  generation  and  others  in  the  pelvis, 
being  even  joined  wnth  thofe  that  are  lent  to  the  inferior  extre¬ 


mities. 


The  general  connexion  and  corninuriication  w^hich  this  nerve  has 
with  the  other  nerves  of  the  body,  may  lead  us  to  underftand  the 
following,  and  many  more  phaenomena  :  whv  tickling  the  nofe  caufes 
fneezing.  Why  the  too  great  quantity  of  bile  in  the  cholera  occa- 
iions  vomiting  as  well  as  purging.  Why  people  vomit  in  colics,  in 
inflammations,  or  other  irritations  of  the  liver,  or  of  the  dudts  going 
from  it  and  the  gall  bladder.  Why  a  ftone  in  the  kidneys,  or  ureters, 
or  any  other  caufe  irritating  thofe  organs,  fhould  fo  much  more  fre¬ 
quently  bring  on  vomiting  and  other  diforders  of  the  ftomach,  than 
the  ftone  does,  or  any  other  ftimulating  caufe  in  the  bladder.  Why 
vomiting  is  a  fymptom  of  danger  after  child  birth,  lithotomy,  and 
oiher  'operations  on  the  parts  in  the  pelvis.  Why  the  obfirudfions 
of  the  menfes  arc  capable  of  occafioning  ftrangulations,  belching, 
colics,  ftomach -aches,  and  even  convulfions  in  the  extremities.  Why 
veficatories,  applied  from  the  ears  to  the  clavicles  of  children  labour¬ 
ing  under  die  tuffis  convulfiva,  are  frequently  of  great  fervice.  Why 
worms  in  the  ffomach  or  guts  excite  an  itching  in  the  nofe,  or  grind¬ 
ing  of  the  teeth.  Why  irritations  in  the  bowels  or  the  belly  occafton 
fometimes  univerfal  convulfions  of  the  body. 
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The  fpinal  nerves  generally  rife  by  a  number  of  difgvegated  fibres 
from  both  the  fore  and  back  part  of  the  medulla  fpinalis,  and  foon 
after  form  a  little  knot  or  ganglion,  w^here  they  acquire  ftrong  coats, 
and  are  extended  into  firm  cords.  They  are  dittinguifhed  by  num¬ 
bers,  according  to  the  vertebrae  from  between  which  they  come  out  ; 
the  fuperior  of  the  two  bones  forming  the  hole  through  which  they 
pafs,  being  the  one  from  which  the  number  is  applied  to  each  nerve. 
There  are  generally  faid  to  be  thirty  pair  of  them  :  feven  of  which 
come  out  between  the  vertebrae  of  the  neck,  twelve  between  thofe 
of  the  back,  five  between  thofe  of  the  loins,  and  fix  from  the  falfe 
vertebrae. 

The  firfl:  cervical  pair  of  nerves  comes  out  between  the  firft  and 
fecond  vertebrae  of  the  neck  ;  and  having  given  branches  to  join 
with  the  tenth  pair  of  the  head,  the  fecond  cervical  and  intercoflal, 
and  to  ferve  the  mufcles  that  bend  the  neck,  it  fends  its  largefi  branches 
backwards  to  the  extenfor  mufcles  of  the  head  and  neck  ;  forne  of 
which  piercing  through  thefe  mufcles,  run  up  on  the  occiput  to  be 
lofi;  in  the  teguments  here  ;  and  many  fibres  of  it  advance  fo  lar  for¬ 
ward  as  to  be  conne6fed  with  the  fibrils  of  the  firft  branch  of  the  fifth 
pair  of  the  head,  and  of  the  portio  dura  of  the  auditory  nerve.  Hence 
perhaps  it  is  that  a  clavus  hiftericus  changes  fuddenly  fometimes  from 
the  fore-head  to  a  violent  pain  and  fpafm  in  the  back-part  of  the  head 
and  neck. 

The  fecond  cervical  is  foon  joined  by  fome  branches  to  the  ninth 
of  the  head  and  intercoflal,  and  to  the  firft  and  third  of  the  neck; 
then  has  a  large  branch  that  comes  out  at  the  exterior  edge  of  the 
fterno-maftoideus  mufcle,  where  it  joins  with  the  acceftbrius  of  the 
eighth  pair  ;  and  is  afterwards  diftributed  to  the  platifma  myoides, 
teguments  of  the  fide  of  the  neck  and  head,  parotid  gland,  and  exter¬ 
nal  ear,  being  connedfed  to  the  portio  dura  of  the  auditory  nerve, 
and  to  the  firft  cervical.  The  remainder  of  this  fecond  cervical  is 
fpent  on  the  levator  fcapulae  and  the  extenfors  of  the  neck  and  head. 
A  large  branch  is  here  generally  fent  off  to  join  the  acceftbrius  of  the 
eighth  pair,  near  the  fuperior  angle  of  the  fcapula. 

To  the  irritation  of  the  branches  of  this  nerve  it  probably  is,  that, 
in  an  inflammation  of  the  parotid  gland,  the  neck  is  pained  fo  far 
down  as  the  clavicle,  the  head  is  drawn  towards  the  flioulder  of  the 
affedfed  fide,  and  the  chin  is  turned  to  the  other  fide.  In  opening 
the  external  jugular  vein,  no  operator  can  promife  not  to  touch  fome 
of  the  cutaneous  branches  of  this  nerve  with  the  lancet  ;  which 
occafions  a  fharp  pricking  pain  in  the  mean  time,  and  a  numbnefs  of 
the  fkin  near  the  orifice  for  fome  time  after. 

The  third  pair  of  the  neck  pafTes  out  between  the  third  and  fourth 
cervical  vertebras  ;  having  immediately  a  communication  with  the  fe¬ 
cond,  and  fending  down  a  branch,  which  being  joined  by  a  branch 
from  the  fourth  cervical,  forms  the  phrenic  nerve.  This  defeending 
enters  the  thorax  between  the  fubclavian  vein  and  artery  ;  and  then 
being  received  into  a  groove  formed  for  it  in  the  pericardium,  it  has  its 
courfe  along  this  capfula  of  the  heart,  till  it  is  loft  in  the  middle  part 
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©f  the  diaphragm.  ^  The  right  phrenic  has  a  flraight  courfe  ;  hut 
the  left  one  is  obliged  to  make  a  coniiderable  turn  outwards  to  go 
o\^er  the  prominent  part  of  the  pericardium,  v/here  the  point  of  the 
heart  is  lodged.  Hence  in  violent  palpitations  of  the  heart,  a  pun¬ 
gent  acute  pain  is  felt  near  the  left  orifice  or  the  ilomach.  The  middle 
of  the  diaphragm  fcarce  could  have  been  fupplied  by  any  other  nerve 
which  could  have  had  fuch  a  frraight  courfe  as  the  phrenic  has.  Whe¬ 
ther  thw  fiibciavian  artery  and  vein  have  any  eifeef  upon  this  nerve 
I  know  not. 

he  other  branenes  of  the  third  cervical  nerve  are  diitributed  fo  the 
iTuifcles  and  teguments  at  the  lower  part  of  the  neck  and  top  of 
tne  flroulder*  It  is  not  furprizing  then  tnat  an  inharnoiatiori  of  the 
liver  or  fpleen,  an  aoi^efs  in  the  lungs  adhering  to  the  diaphragm,  or 
any  other  caufe  capable  of  irritatiitg  the  diaphragm,  lliould  be  attend¬ 
ed  with  a  iliarp  pain  on  the  top  of  the  (boulder,  as  well  as  wounds, 
ulcers,  &c.  of  this  mui'cle  itfelf.  If  the  irritation  of  this  mufde  is 
very  violent,  it  may  occalion  that  convuKive  contradion  of  the  dia- 
pfiiagiii  which  is  called  an  hiccough  ^  and  therefore  an  hiccough  in 

an  inflammation  of  the  liver  has  been  juflly  declared  to  be  an  ill 
fymptom. 

/ill  iiritation  of  the  thoracic  nerves  w^hich  produces  fneezing,  may 
fometimes  free  the  phrenic  nerves  from  any  fpafrn  they  occalion  5  fo 
that  fneezing  fometimes  takes  away  the  hiccough  ;  and  a  derivation 
of  the  fluid  of  the  nerves  any  other  way  may  d5  the  fame  thing  :  or 
she  hiccough  rnay  alfo  be  fometimes  cured,  by  drawing  up  into  the 
nofe  tiie  fnioak  of  burning  paper  or  other  acrid  fumes,  fwallowing 
pungent  or  aromatic  rrjedicines,  and  by  a  furprize,  or  any  other 
flrong  application  of  the  mind  in  thinkincr  '  " 


objeds  t  or,  when  all  thefe  have  failed,  it  has  been  put  away  by  the 
bribe  ftimulus  of  a  bliftering  plaifler  applied  to  the  back. 

The  fourth  cervical  nerve,  after  fending  off  that  branch  which  joins 
with  the  third  to  form  the  phrenic,  and  beflowing  twigs  00  the  mufcles 
and  glands  or  the  necic,  runs  to  the  arm-pit,  w^here  it  meets  with  the 
fifth,  flxth,  and  feventh  cervicals,  and  hrfl  dorfal,  that  efcape  in  the 
ifiterflices  of  the  mufeuli  Icaleni,  to  come  at  the  arm-pit,  vv^here  they 
join,  feparate,  and  rejoin,  in  a  manner  hardly  to  be  rightly  expreffed 
in  words ;  and,  after  giving-  feveral  coniiderable  nerves  to  the  nmf- 
des  and  tegumerits  which  cover  the  thorax,  they  divide  into  feveral 
branches,  to  be  diftributed  to  all  the  parts  of  the  fuperior  extremity* 
Seven  of  thefe  branches  I  Oiall  deferibe  under  particular  names." 

1.  Scapularis  runs  ftreight  to  the  cavitas  feoiilunata  of  the  upper 
cofla  of  the  fcapula,  'which  is  a  hole  in  the  recent  fubjed  by  a  li^a^ 
ment  being  extended  from  one  angle  of  the  bone  to  the  other,  giving 
nerves  in  its  way  to  the  mufcles  of  {he  fcapula.  When  it  has  paffed 
this  hole,  it  fuppliesthe  fupra  fpinatus  muYcIe  ;  and  then  defeendinc^ 
at  the  anterior  root  of  the  fpine  of  the  fcapula,  it  is  lofl  in  the  othel 
mufcles  that  lie  on  the  dorfum  of  that  bone, 

^  2.  Articularis  links  downwards  at  the  axilla,  to  get  below  the  neck 
of  the  head  of  the  os  humeri,  and  to  mount  again  at  the  back-oart  of 


or 


in  diftinsuifhing 


It; 
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it  s  fo  that  It  almoii  furrouncis  the  articulation,  and  is  difiributed  to 
the  mufcles  that  draw  the  arm  back,  and  to  thofe  that  raife  it  up. 

3.  Cutaneus  runs  down  the  fore  part  of  the  arm  near  the  fkin,  to 
which  it  gives  off  branches;  and  then  divides  on  the  iafide  of  the 
fore-arm  into  feveral  nerves,  which  fupply  the  teguments  there,  and 
on  the  palm  of  the  hand.  In  opening  the  bafiiic  vein  of  the  arm^ 
at  the  ufual  place,  the  fame  fymptoms  are  fometimes  produced  as  in 
opening  the  external  jugular  vein,  and  from  a  likecaufe,  to  wit,  from 
hurting  a  branch  of  this  cutaneous  nerve  with  the  lancet. 

4.  Mufculo-cutarieus,  or  perfo/ans  cafferi,  paffes  through  the  co- 
racobrachialis  mufcle  ;  and,  after  fupplying  the  biceps  flexor  cubiti 
and  brachiceus  internus,  paffes  behind  the  tendon  of  the  biceps,  and 
over  the  cephalic  vein,  to  be  beftowed  on  the  teguments  on  the  oiit- 
fide  of  the  fore-arm  and  back  of  the  hand.  This  nerve  is  fometimes 
hurt  in  opening  the  cephalic  vein,  and  for  a  fliort  time  caufes  pain 
and  numbnefs. 

5.  Mufcularis  has  a  fpiral  courfe  from  the  axilla,  under  the  os  hu- 
mery,  and  backward  to  the  external  part  of  that  bone,  fupplying  by 
the  way  the  extenfor  mufcles  of  the  fore-arm,  to  which  it  runs 
between  the  two  brachioei  mufcles,  and  within  the  fupinator  radii 
longus.  At  the  upper-part  of  the  fore-arm,  it  fends  off  a  branch, 
which  accompanies  the  fupinator  longus  till  it  comes  near  the  wriff, 
where  it  paffes  obliquely  over  the  radius,  to  be  loft  in  the  back  of 
the  hand  and  lingers.  The  principal  part  of  this  nerve  pierces 
through  the  fupinator  radii  brevis,  to  ferve  the  mufcles  that  extend 
the  hand  and  fingers,  whofe  adfions  are  not  injured  when  the  fupinator 
acts, 

6.  Ulnarls  is  extended  along  the  infide  of  the  arm,  to  2:ive  nerves 
to  the  mufcles  that  extend  the  fore-arm  and  to  the  teguments  of  the 
elbow  :  towards  the  lower  parr  of  the  arm,  it  flants  a  little  backward 
to  come  at  the  groove  behind  the  internal  condyle  of  the  os  hu¬ 
meri,  through  which  it  runs  to  the  ulna  :  in  its  courfe  along  this 
bone,  it  ferves  the  neighbouring  mufcles  and  teguments  ;  and  as  it 
Comes  near  the  wrift,  it  detaches  a  branch  obliquely  over  the  ulna  to 
the  back  of  the  hand,  to  be  loft  in  the  convex  part  of  feveral  fingers. 
The  larger  part  of  the  nerve  goes  ftraight  forward  to  the  internal  fide 
of  the  03  pififorme  of  the  wrift  ;  where  it  fends  off  a  branch 
which  finks  under  the  large  tendons  in  the  palm,  to  go  crofs  to  the 
other  fide  of  the  wrift,  ferving  the  mufeuli  lurnbricaies  and  interoffei, 
and  at  laft  terminating  in  the  fhort  mufcles  of  the  thumb  and  fore¬ 
finger.  What  remains  of  the  ulnar  nerve  after  fupplying  the  ihort 
mufcles  of  the  little-finger,  divides  into  three  branches  ;  two  where¬ 
of  are  extended  along  the  Tides  of  the  (heath  of  the  tendons  of  the 
flexors  of  the  little  finger,  to  furnifti  the  concave  fide  of  that  finger  ; 
and  the  third  branch  is  difpofed  in  the  fame  way  upon  the  fide  of  the 
ring  finger  next  to  the  little-finger. 

When  we  lean  or  prefs  on  the  internal  condyle  of  the  os  humeri, 
the  numbnefs  and  pricking  we  frequently  feel,  point  out  the  courfe 
of  this  nerve.~  I  have  feen  a  weaknefs  and  atrophy  in  the  parts 

which 
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which  I  mentioned  this  nerve  to  be  fent  to,  after  a  wound  in  the  in¬ 
ternal  lower  part  of  the  arm. 

7.  Piadialis  accompanies  the  humeral  artery  to  the  bending  of  the 
elbow,  ferving  the  flexors  of  the  cubit  in  its  way  ;  then  paffing 
through  the  pronator  radii  teres  mufcle,  it  gives  nerves  to  themufcles 
on  the  fore-part  of  the  fore-arm,  and  continues  its  courfe  near  to  the 
radius,  bellowing  branches  on  the  circumjacent  mufcles.  Near  the 
wrift,  it  fometimes  gives  olF  a  nerve  which  is  diflributed  to  the  back 
of  the  hand,  and  the  convex  part  of  the  thumb  and  feveral  of  the 
fingers,  inflead  of  the  branch  of  the  mufcular.  The  larger  part  of 
this  nerve,  palling  behind  the  annular  ligament  of  the  wrift,  gives 
nerves  to  the  fhort  mufcles  of  the  thumb;  and  afterwards  fends  a 
branch  along  each  fide  of  the  fheath  of  the  tendons  of  the  flexors  of 
the  thumb,  fore-finger,  mid-finger,  and  one  branch  to  the  fide  of  the 
ring-finger,  next  to  the  middle  one,  to  be  loft  on  the  concave  fide 
of  thofe  fingers. 

Though  the  radial  nerve  paffes  through  the  pronator  mufcle,  and 
the  mufcular  nerve  feems  to  be  ftill  more  unfavorably  placed  within 
the  fupinator  brevis  ;  yet  the  action  of  thefe  mufcles  feems  to  have  no 
effedf  in  hindering  the  influence  of  thefe  nerves,  for  the  fingers  or  hand 
can  be  bent  while  pronation  is  performing  vigoroufly,  and  they  can  be 
extended  while  fupination  is  exercifed. 

A 

The  manner  of  the  going  off  of  thefe  nerves  of  the  fingers,  both 
from  the  ulnar  and  radical,  is,  that  a  Tingle  branch  is  Tent  from  the 
trunk  to  the  fide  of  the  thumb  and  little  finger  fartheft  from  the  other 
fingers  ;  and  all  the  reft  are  fupplied  by  a  trunk  of  a  nerve,  which 
fplits  into  two  fome  diftance  before  it  comes  as  far  as  the  end  of  the 
metacarpus,  to  run  along  the  Tides  of  different  fingers  that  are  nearer!: 
to  each  other. 

It  will  probably  beobferved,  that,  in  defcribing  the  pofterior  branches 
of  the  ulnar  and  mufcular  nerve,  I  did  not  mention  the  particular 
fingers,  to  the  convex  part  of  which  they  are  diftributed.  My  rea~ 
fon  for  this  omiffton  is,  the  uncertainty  of  their  diftribution  ;  for 
though  fometimes  thefe  pofterior  branches  go  to  the  fame  fingers,  to 
the  concave  part  of  which  the  anterior  branches  of  the  ulnar  and  ra¬ 
dial  are  fent,  yet  they  are  often  diftributed  otherwife. 

The  fituation  of  thefe  bjachial  nerves  in  the  axilla,  may  fliew  us 
how  a  weakiiefs  and  atrophy  may  be  brought  on  the  arms  by  long 
continued  preffure  of  crutches,  or  fuch  other  hard  fubftances  on  this 
part ;  and  the  courfe  of  them  from  the  neck  to  the  arm  may  teach  us, 
how  much  better  effedts  veficatories,  or  ftimulating  nervous  medi¬ 
cines,  would  have,  when  applied  to  the  fkin,  covering  the  tranfverfe 
proceffes  of  the  vertebra  of  the  neck,  or  at  the  axilla,  than  when 
they  are  put  between  the  fhoulders,  or  upon  thefpinal  proceffes,  in 
convulfions  or  palfies  of  the^fuperior  extremities,  where  a  ftimulus  is 
required. 

The  twelve  dorfal  nerves  of  each  fide,  as  Toon  as  they  efcape  from 
between  the  vertebrae,  fend  a  branch  forward  to  join  the  intercoftal, 
by  which  a  communication  is  made  among  them  all ,  and  they  foon 

like  wife 
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likevvife  give  branches  backwards  to  the  mufcles  that  raife  the  trunk 
of  the  body,  their  principal  trunk  being  extended  outwards  to  come 
at  the  furrow  in  the  lowpr  edge  of  each  rib,  in  which  they  run  to¬ 
wards  the  anterior  part  of  the  thorax,  between  the  internal  and  exter¬ 
nal  intercoftal  rnufcles,  giving  ofF  branches  in  their  courfe  to  the 
mufcles  and  teguments  of  the  thorax, 

The  firft  dorfal,  as  I  have  already  obferved,  is  particular  in  thisj 
that  it  contributes  to  form  the  brachial  nerves;  and  that  the  two 
branches  of  the  intercofral,  which  come  down  to  the  thorax,  form  a 
coniiderable  ganglion  with  it. 

I'he  fix  lower  dorfal  nerves  give  branches  to  the  diaphragm  and 
abdominal  mufcles. 

The  tw'elfth  joins  with  the  firft  lumbar,  and  beftows  neryes  on  the 
mufculus  quadratus  lumborum  and  iliacus  internus. 

The  communications  of  rhefe  lower  ones  with  the  intercoftals, 
may  ferve  to  explain  the  violent  effort  of  the  abdominal  mufcles  in  a 
tcnefmus  and  in  child-bearina:. 

i  he  intercofta!  being  larger  in  the  thorax  than  any  where  elfe, 
and  feeming  to  diminifh  gradually  as  it  afcends  and  defcends,  there 
IS  reafon  to  fufpedt  that  this  is  the  trunk  from  which  the  fuperior  and 
inferior  pairs  are  fent  as  branches. 

The  five  lumbar  nerves  on  each  fide,  communicate  with  the  inter- 
coftal  and  with  each  other,  and  give  branches  backwards  to  the  loins, 

T  he  firft  communicates  with  the  laft  dorfal,  fends  branches  to  the 
abdominal  mufcles,  to  the  pfoas  and  iliacus,  and  to  the  teguments 
and  mufcles  on  the  fore-part  of  the  thigh  ;  while  its  principal  branch 
joins  wdrh  the  other  nerves,  to  form  the  crural  nerve. 

The  fecond  lumbar  nerve  paffes  through  the  pfoas  rniifcle,  and  is 
diftributed  nearly  in  the  fame  way  as  the  former ;  as  is  alfo  the  third. 

Branches  of  the  fecond,  third,  and  fourth,  make  up  one  trunk, 
which  runs  along  the  fore^part  of  the  pelvis  ;  and  pafting  in  the  notch 
at  the  fore-part  of  the  great  hole  common  to  the  os  pubis  and  ifchjum, 
is  fpent  on  the  abdudlor  mufcles,  and  on  the  teguments  on  the  infide 
of  the  thigh.  This  nerye  is  called  the  obturator,  or  pofterior  crural 
nerve. 

By  united  branches  from  the  firft,  fecond,  third,  and  fourth  lum¬ 
bar  nerves,  a  nerve  is  formed  that  runs  along  the  pfoas  mufcle,  to 
efcape  with  the  external  iliac  veffels  out  of  the  abdomen^  below  the 
tendinous  arcade  of  the  external  oblique  mufcle.  This  nerve,  which 
is  named  the  anterior  crural,  is  diftributed  principally  to  the  mufcles 
and  teguments  on  the  fore-part  of  the  thigh.  A  branch,  however, 
of  this  nerve,  runs  down  the  infide  of  the  leg  to  the  upper  part  of  the 
foot,  keeping  near  to  the  vena  faphaena ;  in  opening  of  which  with 
a  lancet  at  the  ankle,  the  nerve  is  fometimes  hurt,  and  occafions 
(harp  pain  at  the  time  of  the  operation,  and  numbnefs  afterwards. 

The  remainder  of  the  fourth  lumbar  and  the  fifth,  join  in  com- 
pohng  the  largeft  nerve  of  the  body. 

Whoever  attends  to  the  courfe  of  thefe  lumbar  nerves,  and  of  the 
fpermatic  veffels  and  nerves  upon  the  pfoas  niufcle,  with  the  oblique 
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paffage  of  the  ureter  over  that  mufde,  wili  not  be  furprife'^,  that 
when  a  ftonc  is  pafBng  in  this  canal,  or  even  when  it  is  inflamed, 
the  trunk  of  the  body  cannot  be  raifed  erect  without  conflderable 
pain  5  or  that  the  ikin  of  the  thigh  becomes  lets  fenfible,  and  the 
thigh  is  drawn  forward ;  and  that  the  tefticle  often  fwells,  and  is  . 
drawn  convulfively  towards  the  ring  of  the  abdominal  muicles. 

The  frxth  pair  of  the  falfe  vertebrae  confiif  each  of  fmall  poflerior 
branches  fent  to  the  hips,  and  of  large  anterior  branches. 

The  firft,  fecond,  and  third,  after  coming  through  the  three  upper 
holes  in  the  fore-part  of  the  os  facrum,  join  together  v/ith  the  fourth 
and  fifth  of  the  loins,  to  form  the  largeft  nerve  of  the  body,  which 
is  well  known  by  the  name  of  fcistic  or  ifchiatic  nerve  i  this,  after 
fending  large  nerves  to  the  dlifcrent  parts  of  the  pelvis,  to  the  ex¬ 
ternal  parts  of  generation  and  the  podex,  and  to  the  mufclds  of  the 
hips,  pafles  behind  the  great  tuber  of  the  os  ifcbiuin,  and  then  over 
the  quadrigemini  miifcles  to  run  down  near  to  the  bone  of  the  thigh 
at  its  back  part,  giving  off  nerves  to  the  neighbouring  mufcles  and 
teguments.  Some  diftance  above  the  ham,  where  it  has  the  name  of 
the  poplitseus  nerve,  it  fends  off  a  large  branch  that  pafffs  over  tbs 
fibula,  and  finking  in  among  the  mufcles  on  the  anterior  external 
part  of  the  leg,  runs  down  to  the  foot,  to  be  lofl;  in  the  upper  part  of 
the  larger  toes,  fuppiying  the  neighbouring  mufcles  and  teguments 
every  where  in  its  paffage-. 

The  larger  branch  of  the  fciatic,  after  giving  branches  to  the  muf- 
cles  and  teguments  about  the  ham  and  knee,  and  fending  a  large  cu¬ 
taneous  nerve  down  the  calf  of  the  leg,  to  be  loft  at  laft  on  the  out- 
fide  of  the  foot  and  upper  part  of  the  leffer  toes,  finks  below  the  ge¬ 
mellus  raufcle,  and  diftributes  nerves- to  the  mufcles  on  the  back  of 
the  leg;  among  which  it  continues  its  courfe,  till  pafling  behind  the 
internal  malleolus,  and  in  the  ioternal  hollow  of  the  os  calcis,  it  di¬ 
vides  into  the  two  plantar  nerves  ;  the  internal  of  which  is  diftributed 
to  the  toes,  in  the  fame  manner  that  the  radial  nerve  of  the  hand 
ferves  the  concave  fide  of  the  thumb  and  fingers ;  and  the  external 
plantar  is  divided  and  diftributed  to  the  foie  of  the  foot  and  toes, 
nearly  as  the  ulnar  nerve  is  in  the  palm  of  the  hand,  and  in  the  con¬ 
cave  part  of  the  fingers. 

Several  branches  of  thefe  nerves  that  ferve  the  inferior  extremities, 
pierce  through  mufcles. 

By  applying  vvhat  was  faid  of  the  nerves  in  general  to  the  particu¬ 
lar  diftribution  of  the  nerves  of  the  inferior  extremities,  v/e  may  fee 
how  people  with  frahlured  legs,  efpecially  where  there  are  fplinters,. 
ihouid  be  fubjecl  to  convulfive.  ftartings  of  the  rrafftured  member. 
Why,  upon  tying  the  bleod-veffels  in  an  amputation  of  the  leg,  the 
patients  fhould  fornetimes  complain  of  violent  pain  in  their  toes;--- 
why  fuch  patients  iliould  alfo  be  troubled  with  ftartings  ;~--why,  for 
a  confiderable  time  after  the  amputation  of  the  difeafed  limb,  when 
the  fuppuration  is  wxll  advanced,  they  iliould  complain  of  pain  in  the 
fore  which  occafioned  the  amputation. 

The  fourth,  wiiichj  with  the  two  followings  is  much  faiaUer  tbaa 
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tfie  three  fuperior,  Toon  is  loft  in  the  vefica  urinaria  and  inteftinuin 
redlum. 

The  fifth  comes  forward  between  the  extremitv  of  the  os  facrum 
and  coccygis,  to  be  diftributed  principally  to  the  ievatores  ani. 

The  fixth,  which  fome  think  to  be  only  a  production  of  the  dura 
mater,  advances  forward  below  the  broad  fhoulders  of  the  firft  bone 
of  the  03  coccygis,  and  is  ioft  in  the  fphin6ter  ani  and  teguments  co¬ 
vering  it. 

The  branches  of  the  four  laft  cervical  nerves,  and  of  the  firft  dor- 
fal,  which  are  beftowed  on  the  luperior  extremities,  and  the  two  cm- 
rale,  with  the  fciatic,  which  are  diftributed  to  the  inferior  extrenfities, 
are  much  larger  proportionally  to  the  parts  they  ferve,.  than  the  nerves 
cf  the  trunk  of  the  body,  and  efpeciaiiy  of  the  vifcera,  are  ;  and  fora 
very  good  reafon,  that  in  the  moft  common  neceflary  a6tions  of  life,  a 
fufficient  quantity  of  ftuid,  on  which  the  influence  of  nerves  feems  to 
depend,  may  be  fupplied  to  the  mufcles  there,  which  are  obliged  to 
perform  more  frequent  and  violent  contractions  than  any  other  parts 
do. 

The  nerves  of  the  inferior  extremities  feem  larger  proportionally 
than  in  the  fuperior  extremities^  the  inferior  extremities  having  tho 
weight  of  the  whole  body  to  fuftain,  and  that  frequently  at  a  great 
difadvantage.  What  the  effeCf  is  of  the  nerves  here  being  injured, 
we  fee  daily;  when  people  happen,  by  fitting  wrong,  to  comprefs 
the  fciatic  nerve,  they  are  incapable  for  fome  time  after  to  fupport 
themfelves  on  the  alfieCled  extremity  :  and  this  is  ftill  more  remark¬ 
able  in  the  fciatic  or  hip  gout,  in  which  the  member  is  not  only 
weakened,  but  gradually  ilirivels  and  waftes. 


^he  Def crip  lion  of  the  human  la5ieat  Sac  and 

The  receptaculum  chyli  of  Pecquet,  or  faccus  laCleus  of  Vara 
Horne,  is  a  membranous  fomewhat  pyriform  bag,  two  thirds  of  an 
inch  long,  one  third  of  an  inch  over  in  its  largeft  part  when  coi- 
iapfed;  fituated  on  the  firft  vertebra  of  the  loins  to  the  right  of  the 
aorta,  a  little  higher  than  the  right  emulgent  artery,  behind  the  right 
inferior  muftle  of  the  diaphragm:  it  is  formed  by  the  union  of  three 
tubes  ;  one  from  under  the  aorta,  the  fecond  from  the  interftice  of 
the  aorta  and  cava,  the  third  from  under  the  emulgents  of  the  right 
fide.  The  laCfeal  fac,  becoming  gradually  fmaller  towards  its  upper 
part,  is  contracted  into  a  flender  membranous  pipe,  of  about  a  line 
diameter,  which  is  generally  named  the  thoracic  du6t.  This  pafl'es 
betwixt  the  rnufcular  appendices,  or  inferior  mufcles  of  the  diaphragm,, 
on  the  right  of,  and  fomewhat  behind  the  aorta;  then,  being  lodged 
in  the  cellular  fubftance  behind  the  pleura,  it  mounts  between  the 
aorta  and  the  vena  azygos  as  far  as  the  fifth  vertebra  of  the  thorax, 
where  it  is  hid  by  the  azygos,  as  this  vein  rifes  forwards  to  join  the 
defeending  of  fuperior  cava;  after  vvhich  the  duCl  paiibs  obliquely 
©ver  to  the  left  fide  behind  the  oeibphagus,  aorta  defeendens,  and  the 
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great  curvature  of  the  aorta,  until  it  reaches  the  left  carotid  arterial 
hehind  which,  on  the  left  fide  of  the  oefophagus,  it  runs  to  the  inter;? 
ftice  of  the  firft  and  fecond  vertebra  of  the  thorax,  where  it  begins  to 
feparate  from  the  carotid,  if  retching  farther  towards  the  left  internal 
jugular  vein  by  a  circular  turn^  whofe  convex  part  is  uppernioft.  At 
the  top  of  this  arch  it  fplits  into  two  for  a  line  and  an  half;  the  fupe- 
jior  branch  receiving  into  it  a  large  lymphatic  vefTel  from  the  cervi¬ 
cal  glands.  This  lymphatic  appears,  by  blowing  air  and  injecting 
liquors  into  it,  to  have  few  valves.  When  the  two  brariches  are 
again  united,  the  duT  continues  its  courfe  towards  the  internal  ju¬ 
gular  vein,  behind  which  it  defeends,  and,  immediately  at  the  left 
fide  of  the  infertion  of  this  vein,  enters  the  fuperior  pofierior  part  of 
the  left  fubclavian  vein,  whofe  internal  membrane  duplicated,  forms 
a  femilunar  valve  that  is  convex  externally,  and  covers  two  thirds  of 
the  orifice  of  the  immediately  below  this  orifice,  a  cervical  vein 

from  the  mufeuli  fcaleni  enters  the  fubclavian. 

The  coats  of  the  fac  ^nd  dubt  are  thin  tranfparent  membranes  \ 
from  the  iniide  of  which,  in  the  dudf,  fmal!  femilunar  valves  are  pro° 
duced,  moft  commonly  in  pairs;  which  are  fp  fuuated,  as  to  allow 
the  pailage  of  liquors  upwards,  but  oppofe  their  return  in  an  oppofue 
courfe.  The  number  of  thefe  is  generally  ten  or  twelve. 

This  is  the  molt  fimple  and  comnion  courfe,  fituation,  and  ftruc- 
tore  of  the  receptacuium  chyli  and  thoracic  duel;  but  having  had  oc- 
cafion  to  obferve  a  variety  in  thefe  parts,  of  differept  fubje£tS|  I  lhali 
iet  down  the  moft  remarkable  of  them. 

The  fac  is  fometimes  fituated  lower  down  than  in  the  former  de- 
feription ;  is  not  always  of  the  fame  dimenfions ;  is  not  compofed  of 
the  fame  number  of  dudfs  5  and  freqiientiy  appears  to  confift  qf  fevq- 
ral  foiall  cells  or  duels,  inftead  of  being  one  fimple  cavity. 

I'he  (diameter  of  the  diuft  is  various  in  moft  bodies,  and  is  feldom 
uniform  in  the  fame  fubjedf  5  but  frequently  fudden  enlargements  or 
faccoli  of  it  are  obfervable.  I'he  divifions  which  authors  mention 
of  this  dudf  are  very  uncertain,  I  have  feen  it  divided  into  two, 
whereof  one  branch  climbed  over  the  fore- part  of  the  aorta  at  the 
eighth  vertebra  of  the  thorax,  and  at  the  fifth  flipped  behind  that  ar¬ 
tery,  to  join  the  other  branch  which  coritinued  in  the  ordinary  courfe. 
The  precife  vertebra,  where  it  begins  to  turn  to  the  left  fide^  is  alfo 
uncertain.  Frequently  it  does  not  fplit  at  its  fuperior  arch ;  in  which 
cafe  a  large  fac  is  found  near  its  aperture  into  the  fubclavian  vein. 
Generally  it  has  but  one  orifice;  though  1  have  feen  two  in  one  body, 
and  three  in  another:  nay,  fometimes  it  divides  into  two,  under  the 
curvauire  of  the  great  artery;  one  goes  to  the  right,  another  to  the 
left  fubclavian  vein  ;  and  I  have  found  this  du6t  difeharging  itfelf 
entirely  into  the  right  fubclavian.  The  lymphatic  veffel  which  enters 
its  fuperior  arch,  is  often  fent  from  the  thyroid  gland. 
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